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ANALYSIS OF THE BABYLONIAN 
OBSERVATIONS OF VENUS* 


LYNN E. ROSE and RAYMOND C. VAUGHAN 


A number of fragmentary tablets written in cuneiform describe the 
appearances and disappearances of **Ninsianna””. It has uſually been 
claimed that Ninsianna is the planet Venus. It has uſually been 
claimed also that these observations cover approximately twenty-one 
years and that they are to be assigned to the twenty-one year reign of 
King Ammizaduga of the First Babylonian Dynasty. Such questions 
as whether the tablets date from the time of Ammizaduga are not 
dealt with here, since they have already been discussed in the paper, 
"Babylonian Observations of Venus”; that paper also included a 
preliminary report on our investigation of the tablets. 

The tablets provide a dated sequence of those periods during which 
Nins1anna is not visible. For example, we may be told that Ninsianna 
disappears in the west on such-and-such a date, remains absent for s0 
many months and/or days, and reappears in the east on such-and- 
sUch a date. This phenomenon resembles the invisibility of an inner 
planet (one whose orbit lies closer to the Sun than does that of Earth) 
at the time near inferior conjunction, when the planet is passing be- 
tween Earth and the Sun. Or we may be told that Ninsianna dis- 
appears in the east on such-and-such a date, remains absent for $0 
many months and/or days, and reappears in the west on such-and-such 
a date. This phenomenon resembles the invisibility associated with 
SUperior conjunction, when the planet is passing around the far side 
of the Sun. 

The precise patterns of invisibility that these ancient tablets report 
might be used in calculating just what orbits and motions of Venus 
and of Earth would have produced such observations. But the pat- 
terns of motion given on the tablets do not fit the present observed 
motions of Venus. Neither the lengths nor the spacings of the in- 
visibilities are compatible with the present orbits of Earth and Venus. 
Thus there are two principal approaches that one might take. Uni- 
formitarians, who believe that the orbits of the planets have remained 


*This paper is an expanded version of one that was first presented on June 19, 1974 before 
the international symposium — Velikovsky and the Recent History of the Solar System — 
held at McMaster Univ., Hamilton, Ontario. | 
Copyright © 1976 by Lynn E. Rose and Raymond C. Vaughan. 
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SUbstantially unchanged for thousands, millions, or even billions of 
years, Will take it upon themselves to correct” what they perceive 
as the *scribal errors” of the tablets. Velikovskians, who have reason 
to suspect that the orbits of the planets] involved may have been 
changed within historical times, will try to take as many as possible 
of the data at face value, and then determine the orbits that might 
have produced such data. 

The uniformitarians who deal with the Ninsianna data frequently 
stress the complexity and difficulty of their task. But in general the 
task of the catastrophists who study the Ninsianna data is consider- 
ably more difficult. For at least the uniformitarians can assume that 
a careful retrocalculation of Venus' orbit will chow what actually 
happened several thousand years ago, and that the ancient observa- 
tions can be *fcorrected” so as to fit that retrocalculation. This may 
mean wholesale rewriting of the ancient records, but the uniform- 
itarians carry out that rewriting with unshakeable confidence, since 
they already *know” what happened anyway. The catastrophists, on 
the other hand, do not know exactly what happened, and are relying 
on the ancient records in an effort to find out what did happen. They 
do not have retrocalculation to use as an aid in interpreting ancient 
records, because they see retrocalculation as the question-begging 
procedure that it 1s. 

The catastrophists must consider many more possibilities than the 
uniftormitarians consider. An enumeration of some of these poss1- 
bilities may seem to present a rather bleak picture and offer little 
hope of a solution, but let us proceed with such an enumeration any- 
way, SO as to obtain a familiarity with the problems. 

If we lack the uniformitarians' prior knowledge” of the orbits 
that Earth and Venus were following several thousand years ago, how 
can we tell whether ancient observations of Venus from Earth have 
been reported correctly? It the ancient reports were complete and 
undamaged and entirely consistent, we could simply compute the 
orbits of Venus and Earth that would have: caused such observations. 
In spite of a widespread view to the contrary, it would be relatively 
easy to narrow down the approximate kind of orbits that would cause 
such-and-such observations. If absolute precision is sought, then the 
problem becomes extremely difficult, even insoluble. But we are not 
Seeking absolute precision. We would be satisfied if we could show 
that Earth and Venus were on orbits with eccentricities specitied 
within a couple of hundredths and semimajor axes specified within a 
couple of hundredths of an astronomical unit and perihelia offset 


Specified within a couple of degrees. This is far short of the level of 
precision that is commonplace in modern astronomy, but it must be 
remembered that we are not seeking anything like that level of pre- 
cislton. Indeed, our major immediate goal is s1mply to determine 
whether the Ninsianna data do or do not prove that Earth and Venus 
were on orbits definitely different from their present orbits. 


Unfortunately, the data are not in such a form that we can proceed 
directly to such a computation of the orbits. For one thing, most 
readings of the data include some data which conflict with any pro- 
posed set of orbits. The units in: which the data are expressed are not 
fully understood, in that we do not know how long a day or a month 
OT a year was at the time of the observations. We do not know how 
many days there were in a month, or how many months there were 
in each year, or how many days there were in a solar year. We do not 
know whether or how many intercalary months or other intercalary 
units were inserted at various places. We do not know which of 
various conflicting readings on different tablets should be relied upon 
and which should be rejected. And in trying to make decisions about 
these questions, we have no technique such as retrocalculation to 
rely upon. 

Thus we are faced with the necessity of considering many possible 
interpretations of the data simultaneously. Where one tablet tells us 
that Ninsianna disappeared on the 25th and another tablet suggests 
that the disappearance was on the 15th, we must work with both of 
these reports, and reserve judgement on which 1s correct and which 1s 
incorrect. In some cases there are conflicting reports even about the 
month in which an appearance or a disappearance occurred, and we 
must then consider both of these alternative reports. 

There is some question about whether the so-called Years 19 
through 21 really were situated in that relation to Years I through 17. 
(The numbering of the years is entirely a modern convention; all we 
really have to go on is that the observations occur on some tablets in 
a Sequence that appears to be chronological. But Years 19-21 do not 
OCCur in the same sequence as Years 1-17. There is a lengthy and 
extraneous insertion after Year 17 and before Year 19. It is only 
assumed by modern writers that 19-21 came after 1-17 originally, with 
a gap for the missing Year 18. But it might just as well be the case 
that 19-21 came long after 1-17, .or even before 1-17.) Such con- 
Siderations provide us with still more alternative possibilities that 
must be investigated. 

Our intention has been to consider what orbits would produce the 


observations of Years 1-8, with various alternative readings, with and 
without intercalary months in vanous places; to consider what orbits 
would produce the observations of Years 9-17, with various alterna- 
tive readings, with and without intercalary months in various places, 
and with and without Years 19-21 placed after Years 9-17: and 
finally to consider what orbits might have produced just the 19-21 
Sequence itselt (even though 19-21 may be too short a sequence to 
permit any effective analysis), with various alternative readings, with 
and without intercalary months in various places. 

Such considerations leave us with an enormous variety of options 
and altematives, whose permutations run well into the thousands. 
Then we are faced with another large number of permutations of the 
proposed orbital parameters, even though some of the parameters are 
more important than others: ratio of Earth and Venus periods; incli- 
nation of orbital planes; perihelion offset; and individual eccentri- 
cities for both planets. If the perihelion offset is to be considered 
down to the degree, there are 360 possibilities to be considered. If 
the eccentricities are to be measured to the nearest hundredth, then, 
even with the arbitrary elimination of eccentricities above, say, 0.3, 
we are still left with a total of nearly one thousand eccentricity pairs 
to be considered for the two planets. 

The permutations of the interpretations of the data must be one- 
by-one compared to each of. the many permutations of the orbital 
parameters. The amount of work is enormous, even for a computer. 
We have chosen so far a combination of computer calculation, com- 
puter graph-plotting, and visual comparison of the orbital graphs with 
other graphs representing the ancient reports. We are not yet fully 
Satisfied with our method. Thus far, we have emerged with a multi- 
plicity of fits that are not too bad, and none that are excellent. 
Nearly every one of the reported invisibilities can be explained — 
individually — on the basis of one or another set of orbits. But we 
have not found any one set of orbits that will simultaneously explain 
all of the reported invisibilities. For one set of orbits, one report will 
look suspicious; and for another set of orbits, another report will look. 
SUSPICIOUS. 

The one report that presents the greatest difficulty is the invisibility 
of 9 months 4 days in Year 9. The tablets as a whole suggest a situ- 
ation in which the orbits of Earth and Venus are roughly coplanar; 
in which the orbit of Venus hes entirely inside the orbit of Earth; and 
in which the ratio of the period of Venus to the period of Earth is 
aFproximately 0.615. Under these conditions, it would not be 


possible — with Keplerian kinematics — to have Venus remain in- 
visible. for three-fourths of an Earth year. It is tempting to suppose 
that an Earth-Mars colliston might have disrupted living conditions 
and polluted Earth's atmosphere to such an extent that Venus would 
not have been observed for 9 months 4 days; but that is a highly 
Speculative matter. 

Aside from the invisibility of 9 months 4 days in Year 9, we find 
that the available fits between reported invisibilities and computed 
invisibilities lead us into a matter of statistics: what kinds of orbits 
and what ranges of orbital values work best and involve the least dis- 
crepancy with the reports? We can give a very rough answer: Earth 
orbits with eccentricities ranging up to about 0.2; and Venus orbits 
with Somewhat lower eccentricities, ranging up to about 0.15. We 
can also say that the present orbits of Earth and Venus do not work 
at all, as the uniformitarians have already found. It is necessary for 
the uniformitarians to reject thirty or forty percent of the reports in 
order to make the tablets fit the present orbits. We, on the other 
hand, would not want to reject more than one or two of the reports 
in any case, and we would do that very reluctantly and very tentatively. 

It Earth and Venus were moving in perfectly circular orbits, with 
their orbits lying in exactly the same plane, Venus” periods of invis1- 
bility at inferior and superior conjunction would follow a very regular 
pattem. The $short invisibilities at inferior conjunction would each 
have a nearly uniform duration; the longer invisibilities at superior 
conjunction would likewise have a nearly uniform duration; and all _ 
intervals between invisibilities would be nearly equal. The pattern of 
invisibilities, plotted on a linear time scale, would look something 
like this: | 


INFERIOR SUPERIOR INFERIOR SUPERI OR INFERIOR 
CONJUNCTI ON CONJUNCTI ON CONJUNCTI ON CONJUNCTI ON CONJ UNCTI ON 
Ws w| 
one gynodic period 
= I 


If Venus? orbit were then tilted slightly, so that it no longer lay in the 
plane of Earth's orbit, the pattern of invisibilities would become less 
and less regular as the orbital inclination increased. The same general 
effect would be seen, although the details would be different, it the 
orbits ceased to be perfectly circular: the pattern would become less 
and less regular as the orbital eccentricities increased. 


By deliberately varying such factors as inclination and eccentric- 
ities, it 1s _y to compute patterns of invisibilities for a great 
many different pairs of hypothetical orbits of Earth and Venus. The 
work that we have been doing has been directed toward finding a 
match between one of these computed patterns and the pattern of 
invisibilities recorded on the Ninsianna tablets. The tablets, which 
contain a number of alternative readings, show a pattern like this 


(broken up into segments here, to fit the page): 


Tz _ 2-8 EET n——_— +" OBS —— 
i ET YI FAT. q | mpm— 
HS 6 br. Cy EE , , , , , , , nm——— | 
Ws + of = RI TW ORR og _—_—. 

a—_—_ _ Em—_ AT 1 3-3 quzm_ , , , , , 
®, 1 3 [ EE 4 RED | | m— 

7. YZ IE ER qum—_— 


The $horter vertical lines separate the months, and the longer vertical 
lines separate the years; the two specially marked months are inter- 
calary months. 


The Ninsianna pattern is definitely less regular than the pattern that 
would be expected from today's orbits. On the other hand, it is no- 
where near as irregular as some of the :computed patterns that we 
have worked with. 

Of the many factors that affect the pattern of invisibilities, four of 
the most important are the eccentricity of Earth's orbit, the eccentric- 
ity of Venus? orbit, the inclination of the orbits to each other, and 
the ratio of the orbital periods. The effects of these four variables 
are not completely independent; however, there are certain features 
that are characteristic of the different variables. The two eccentric- 
ities and the inclination of the orbits predominate in determining the 
Short-range regularity of the pattern of invisibilities. The long-range 
repetitiveness of the pattern depends primarily on the ratio of orbital 
peniods. 

The present ratio of the period of Venus to the period of Earth is 
approximately equal to the decimal value .6152. The ratio of periods 
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implied by the Nins1anna tablets is roughly the same value. This can 
be shown, and the nature of the long-range repetitiveness can be 
1lustrated, by using slightly different ratios of integers to approximate 
the ratio of orbital periods. For example, the ratio 5/8, the ratio 
8/13, and the ratio 19/31 are all close to the | present ratio of periods: 


P, /Py = .6152 
5/8 = 6250 
8/13 = .6154 
19/31 = .6129 


where Þ, is Venus' orbital period and P, is Earth's orbital period. In 
other words, eight periods of Venus are roughly equal to five Earth 
years; thirteen periods of Venus are almost exactly equal to eight 
Earth years; thirty-one periods of Venus are nearly equal to nineteen 


Earth years. 

There is a fixed relationship between the orbital periods of two 
planets and their mean synodic period. Using the same three ratios, 
and assuming that Earth and Venus revolve around the Sun in the 
Same direction, the relationship works like this: 


8P2 Os Ek 

13P, &. 8P, =: 39 

31Po S. 19P, 8-148 
where $S 1s the mean synodic period of the two planets. The con- 
venient feature of the relationship between the orbital periods and the 


mean $synodic period, when expressed in the above manner, is the 
fixed relationship among the coefficients of Fo ,P,, and S in each 


equation: 


SJ SJ 
13.8. = 
3b-=.: 9: = 8 


It now becomes possible to obtain a rough value for the ratio of 
periods implied by the Ninsianna tablets. For example, consider the 
Span of time from the first year of the tablets to the seventeenth year: 
the invisibility of Venus recorded in the seventeenth year occurs 16 
years and one month after the invisibility in the first year. By 


counting the invisibilities, it can be seen that the invisibility in the 
Seventeenth year is the 20th invisibility after the first-year invisibility. 
If there are two invisibilities per synodic period (i.e., one invisibility 
at infenior conjunction and one at superior conjunction), then ten 
Synodic periods have elapsed during those 16 1/12 years: 


l6 Hh P, — 10S 


Both $s1des of the equation can be multiplied by 12 in order to obtain 
integers for both coefficients: 


193Pg x 120S 


The fixed relationship among the coefficients of P, , P, , and S then 
provides: 


313P, = 193P, = 120S 
P, /Py = 193/313 =.6166 


The value of .6166 for the Ninsianna ratio of periods should be con- 
Sidered only a rough approximation, but it does indicate that the ratio 
of periods was close to the present value of .6152. 

Consider now what the pattern of conjunctions and associated 
invisibilities would be like if the ratio of periods were exactly 5/8, 
SO that 8Po = 5Pa = 3S. For the sake of illustration, assume that 
Venus and Earth have circular orbits. Imagine that an inferior con- 
junction (which is an alignment of the two planets on the same side 
of the Sun) occurs when the planets are at the points labeled zero on 
their orbits: 


Venus will of course be invisible from Earth for several days due to 
the glare of the Sun. 

The two planets continue to move around their hypothetical cir- 
cular orbits, and, when half a synodic period has gone by, there will 
be a superior conjunction (which is an alignment of the two planets 
on opposite sides of the Sun). The original equation SP, = 5Þ, = 3S 
can be divided by six to give the length of half a synodic period: 
5P, = XP, = 44S. In other words, the superior conjunction 
occurs 1 1/3 periods of Venus or five-sixths of an Earth year after 
the inferior conjunction. Venus, having travelled one full revolution 
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plus an extra 1/3 revolution, has reached the point on its orbit 
marked 1. Earth has travelled only 5/6 of a revolution, and has 
reached the point on its orbit marked 1 : 

1 


o 


Venus, as seen from Earth, is again obscured by the glare of the Sun, 
with the invisibility at superior conjunction usually starting about a 
month before the conjunction and lasting about a month afterward. 

As the planets continue to revolve, each conjunction occurs 1 1/3 
periods of Venus, or five-sixths of an Earth year, or one-half synodic 
period, after the previous conjunction. If the consecutive numbering 
of conjunctions 1s continued, the even numbers will refer to inferior 
conjunctions and the odd numbers will refer to superior conjunctions. 

The positions that each planet has occupied at inferior or supenor 
conjunction are shown after one, two, and three synodic peniods in 
the diagrams below. As long as the ratio of periods is exactly 5/8, 
there are only three points on Venus' orbit that Venus can occupy 
during a conjunction; Venus thus returns again and again to the same 
three points for its conjunctions. Earth, on the other hand, can 
Occupy sSix different points before repetition begins: 


AFTER ONE AFTER TWO AFTER THREE 
SYNODIC SYNODIC SYNODIC 
PERIOD: PERIODS: PERIODS: 


Q 
() 


W 


"mn 


From a strictly mathematical point of view, Venus*' motion can be 
compared to an arithmetic modulo 3; Earth's can be compared to an 
anithmetic modulo 6. 

For a 5/8 ratio of periods, the pattern of conjunctions would thus 
be exactly repetitive after each interval of 8Po = 5P, = 3S. Further- 
more, the pattern of invisibilities accompanying the conjunctions 
would also be exactly repetitive, at least as far as the orbital factors 
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were concerned. The idea of exact repetition of invisibilities is 
complicated somewhat by terrestrial uncertainties such as the weather 
and such as the possibility that the precise interval of repetition 
would not be an integral number of days, so that the position of a 
given observer would not be the same each time, due to the rotation 
of Earth. Nevertheless, the orbital causes of invisibility would be 
exactly repetitive after five Earth years if the ratio of periods were 
5/8. This is true for highly. eccentric orbits as well as for circular 
orbits. Highly eccentnc orbits would produce a highly irregular 
pattern of invisibilities within the span of five Earth years, but the 
Same 1rregular pattern would be repeated every five years. In this way, 
the orbital eccentricities and inclination predominate in determining 
the short-range pattem, while the ratio of periods predominates in 
determining the long-range pattem. 

Now, consider briefly what the pattern of conjunctions and in- 
visibilities would be like if the ratio of periods were exactly 8/13, s0 
that 13P5 = 8P, = 5S. There is not much difference between 5/8 and 
8/13, but the slight difference between them is enough to change the 
long-range repetitiveness. The 5/8 ratio produced exact repetition 
after three synodic periods. With an 8/13 ratio of periods, Earth and 
Venus would have undergone conjunctions at the following places on 
their orbits after three synodic periods: | 


0z5 


+£ 


Exact repetition of the patter would not begin, for the 8/13 ratio, 
until five synodic periods had elapsed; and the pattern would then 
be exactly repetitive after each interval of 13P, = 8Pg = 5S: 
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OzS =10 


Finally, for the ratio 19/31, repetition would begin after twelve 
Synodic periods; and the pattern would then be exactly repetitive 
after each interval of 31P, = 19P, = 12S: 


An idea that is related to the exact repetitiveness of the pattern of 
invisibilities is the continuity of the pattern when conditions are al- 
most, but not quite, the same. Thus, while the pattern of invisibilities 
for a 19/31 ratio of periods is derived from conjunctions occurring at 
only 24 points on Earth's orbit, it gives a representative picture of the 
invisibilities that can be expected for conjunctions occurring at every 
point around Earth's orbit, for any ratio of periods close to 19/31, as 
long as other factors such as eccentricity are kept the same. 

The astronomical criteria for the visibility or invisibility of Venus 
can be understood in the following way: For Venus to be visible in 
the sky, the Sun must be roughly five and three-quarters degrees, or 
more, below the horizon. The sky will then be dark enough for 
Venus, if it is above the horizon, to be seen. This minimum required 
angle of the Sun below the horizon is termed the arcus visionis. 

Another way of expressing the criteria for visibility is in terms of 
the imaginary celestial sphere. The path of Venus as seen from Earth, 
the apparent motion of the Sun, and the horizon seen by an observer 
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on Earth, can all be projected onto the celestial sphere; their relative 
positions can then be calculated using spherical trigonometry, involv- 
ing two dimensions instead of three. 

The horizon seen by any observer on Earth forms a great circle on 
the celestial sphere. (A great circle is any circle on a sphere that 
divides the sphere into two equal halves.) At any instant, two differ- 
ent great circles can be defined on the celestial sphere such that: one 
is the horizon of the point on Earth which has the same latitude as 
Babylon and which has the Sun, at that instant, 54%" below its 
western horizon; the other is the horizon of the point on Earth which 
has the same latitude as Babylon and which has the Sun, at that 
instant, 5%* below its eastern horizon. 

These two great circles divide the celestial sphere into four zones, 
labeled A, B, C, and D in the diagram below. Zone A contains the 
north celestial pole; zone B lies to the east of the Sun; zone C lies to 
the west of the Sun; and zone D contains both the Sun and the south 
celestial pole. The two great circles follow the Sun's apparent motion 
across the celestial sphere. Their position relative to the Sun and 
their orientation relative to the north celestial pole vary, but only 
very slightly, through the year. At all times, each great circle remains 
5%" from the Sun, while the point of intersection of the two circles 
that lies directly north of the Sun is never more than 10% nor less 
than 9* from the Sun. (The values 10%” and 9* are based on the 
present 23%" obliquity of the ecliptic and the present 32% latitude 
of Babylon.) In other words, the four zones A, B, C, and D remain 
relatively stable during the course of the year as they move, in unison 
with the Sun, across the celestial sphere. 
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The visibility of Venus (or, in principle, any equally bright celestial 
body in the vicinity of the Sun) depends on which of the four zones 
it is located in, relative to an observer on Earth. If Venus were in zone 
A at any time, it would then be visible from the latitude of Babylon 
both at dusk and at dawn. In zone B, Venus is visible from the 
latitude of Babylon at dusk, but not at dawn, whereas in zone C it is 
visible at dawn, but not at dusk. Finally, whenever Venus is in zone 
D, it cannot be seen at all with the naked eye from the latitude of 
Babylon. Zone D can thus be termed Venus' zone of invisibility. 

As seen from Earth, an inner planet such as Venus moves back and 
forth, making one cycle per synodic period, between its greatest 
elongation east of the Sun, occurring somewhere in zone B, and its 
greatest elongation west of the Sun, occurring somewhere in zone C. 
Conjunctions occur twice per synodic period as the planet passes 
through either zone A or zone D. The planet normally passes through 
zone D, so that the conjunction is accompanied by invisibility; how- 
ever, with appropriate orbits, there could be conjunctions without 
any invisibility as the planet passed from zone B to zone C (or vice 
versa) through zone A. 

If the orbits of Venus and- Earth lay in exactly the same plane, all 
conjunctions would be accompanied by invisibilities, as Venus would 
necessarily pass directly in front of or directly behind the Sun at every 
conjunction. The different possible paths that Venus could follow 
through the zone of invisibility would look like this: 


The different angles of Venus” passage through the zone would be due 
to the inclination of Earth's axis to the plane of its orbit. Because of - 
the repetitiveness of invisibilities accompanying each type of con- 
junction when Earth returns tothe same point on its orbit, the differ- 
ent paths of Venus through the zone of invisibility would be tied to 
the seasons. 

The present orbits of Earth and Venus are not in the same plane; 
they are inclined approximately 3/2" 'to each other. As a consequence, 


15 


Venus usually passes somewhat to the north or south of the Sun at 
conjunction: 


The 3%” inclination of the orbits is measured at the Sun; however, as 
Seen from Earth, Venus can be as much as 8%" above the ecliptic. It 
is thus possible for Venus to pass within one degree of the vertex of 
the zone of invisibility. A slight increase of the present inclination of 
the orbits would be enough to cause Venus to pass occasionally 
through zone A rather than zone D, producing occasional gaps in the 
pattern of invisibilities. Such missing invisibilities would occur first 
at inferior conjunction; a considerably larger inclination would be 
needed to produce missing invisibilities at superior conjunction. 

The fact that there are no missing invisibilities at inferior conjunc- 
tion in the sequence recorded on the Ninsianna tablets suggests that 
the inclination of the orbits at the time of the Ninsianna observations 
was not greater than, say, four degrees at the most. 

The effect of different orbital eccentricities on the pattern of in- 
visibilities 1s a more complicated problem than the effect of different 
inclinations. We have spent a lot of time developing a rather abstract 
general method of generating the patterns for different eccentricities. 
It is fairly simple, however, to establish a rough upper limit on the 
eccentricities. 

A planet whose orbit is circular moves with a constant angular 
velocity around the Sun. As the eccentricity increases, the angular 
velocity 1s no longer constant, but varies as the planet moves around 
the orbit, with a maximum value at perihelion and a minimum value 
at aphelion. As this happens with Venus or Earth or both, the pattern 
of invisibilities is affected greatly, with both the length and spacing 
of invisibilities becoming less regular as the eccentricities increase. 

With relatively low eccentricities, the angular velocity of an inner 
planet such as Venus is greater at all times than the angular velocity 
of Earth. As the eccentricities increase, however, the angular velocity 
of Earth when it is at or near perihelion will begin to be greater than 
Venus” angular velocity at or near aphelion. It thus becomes possible 
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for a triplet of inferior conjunctions, or a triplet of superior con- 
junctions, to occur in succession when Earth 1s near perihelion as the 
two planets jockey back and forth for the lead. Such a triplet of con- 
junctions could be accompanied by one, two, or three invisibilities. 
Venus? path through the zone of invisibility would resemble one of 
the three following possibilities: 
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As an example of the effect of increasing eccentricity on the pat- 
tern of invisibilities, a segment of the pattern for a Venus-Earth or- 
bital period ratio of 19/31 is chown below. The first line shows the 
pattern when both eccentricities are zero; the second line 1s for both 
eccentricities equal to O.1; etc. The planetary perihelia are aligned in 
all four cases. The dotted lines show the continuity that could be ex- 
pected for intermediate values: 
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The apparent lack of multiple invisibilities in the Ninsianna pat- 
tern is one indication that the eccentricities of Earth and Venus could 
not have been more than, say, 0.3 at the time of the observations. 

In our work on the tablets, we are within sight of some sort of 
completion point. It is not clear yet whether we will actually per- 
form a full computer search of the many orbital variables and the 
many interpretations of the tablets to find. the best ultimate fits, or 
whether we will have to be satisfied with just writing the program, it 
the amount of computer time required tums out to be prohibitive. 
In any event, it is clear that there will be no single clear-cut orbital 
Solution. The next step in this area would seem to be an analysis of 
the many late-Babylonian astronomical tablets, to see if they show 
any small but systematic inconsistencies with the present orbits of 
Earth and the other planets, particularly with regard to eccentnicities. 
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APPENDIX 


The Translation that follows is a conflation and reconstruction of the various 
Ninsianna tablets, no one of which is complete, and represents our best estimate 
of what the original series of Ninsianna observations might have contained. 
Where the tablets give alternative readings, or no reading at all, our choice has 
been based upon considerations that will be explained in detail in a Commentary 
(not included here). For ease of reference, year numbers have been added in the 
left margin, but the tablets themselves do not number the years or provide any 
other labels for them. | 

Table I gives the actual data from those tablets that list the invisibilities of 
Ninsianna in chronological order, and Table II gives the actual data from those 
tablets that list the invisibilities of Ninsianna in order of the months of dis- 
appearance. In Tables I and II, an expression such as *E I 9 (5m16d) VI 25 W” 
for Year 12 means that Ninsianna disappears in the east on the ninth day of the 
first month, Nisan, remains absent from the sky for five months and sixteen 
days, and appears in the west on the twenty-fifth day of the sixth month, Ulul. 
The expression ©VI*” refers to second or intercalary Ulul. 


The twelve months of the normal Babylonian year were: 


I Nisan VII Tesrit 
II Ayar VIH Arahsamna 
IH Sivan IX Kisley 
IV Tammuz X Tebit 
V Ab XI Sabat 
VI Ullul XII Adar 


It will be seen that the Translation'is in fairly close agreement with the data 
that are given in Tables I and II, except that where the data are inconsistent or 
incomplete we have had to make choices or reconstructions. We have proposed 
Significant changes only in the cases of Year 8b and Year 16b, where we think 
that the intervals of invisibility might have become transposed. Our scenario for 
this proposed transposition is outlined in Table III. 

A Bibliography is appended, including not only serious studies of the tablets 
but also a number of pronouncements by writers, including noted astronomers, 
who do not seem to have been very familiar with the tablets. 
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Year 


5a 


5b 


8a 


TRANSLATION 


In the month Sabat, on the 15th day, Nins1ianna disappears in the west; 
for 3 days 8he remains absent from the 8ky; 

in the month Sabat, on the 18th day, Ninsianna appears in the east; 
catastrophes of kings; 

Adad brings rains, Ea brings streams; king to king greetings gends. 


In the month Arahsamna, on the 11th day, Ninsianna disappears in the east; 
for 2 months 8 days she remains absent from the 8sky; 

in the month Tebit, 1in the 19th day, Ninsianna appears in the west; 
the harvest of the land is successful. 


In the month Ulul, on the 23rd day, Ninsianna disappears in the west; 
for 20 days she remains absent from the 8ky; 

in the month Tesrit, on the 13th day, Ninsianna appears in the east; 
hostilities occur in the land; the harvest of the land 1s s8uccegsful. 


In the month Tammuz, on the 2nd day, Ninsianna disappears in the east; 
for 2 months 1 day 8|he remains absent from the 8ky; 

1n the month Ulul, on the 3rd day, Ninsſanna appears in the west; 
the heart of the land 1s happy. 


In the month Ayar, on the 2nd day, Ninsianna disappears in the west; 
for 16 days she remains absent from the s8sky; 

in the month Ayar, on the 18th day, Ninsianna appears in the east; 
rains and floods occur; the harvest of the land 1is s8uccessful. 


In the month Kislev, on the 25th day, Ninsianna disappears in the east; 
for 2 months 4 days she remains absent from the s8ky; 

in the month Sabat, on the 29th day, Ninsianna appears in the west; 
the harvest of the land 1s successful. 


In the month Arahsamna, on the 28th day, Ninsianna disappears in the west; 
for 3 days she remains absent from the s8ky; 

in the month Kislev, on the lst day, Ninsianna appears in the east; 
hunger for grain and straw occurs in the land; desolation is wrought. 


In the month Ab, on the 21st day, Ninsianna disappears in the east; 
for 2 months 11 days 8|8he remains absent from the sky; 

in the month Arahsamna, on the 2nd day, Ninsianna appears in the west; 
rains occur 1in the land; desgolation 1s wrought. 


In the month Tammuz, on the 25th day, Ninsianna disappears in the west; 
for 7 days 8he remains absent from the aky; 

in the month Ab, on the 2nd day, Nins1i1anna appears in the east; 
rains occur 1n the land; degsolation 1s wrought. 


In the month Sabat, on the 25th day, Ninsianna disappears in the east; 
[for 3 months 9 days she remains absent from the s8ky; 
in the month Sivan, on the 4th day, Nins1i1anna appears in the west; 


Es ooo die eo eee I  _s 


In the month Sivan, on the 11th day, Ninsianna disappears in the west; 
for 9 months 4 days s|he remains absent from the 8ky; 

in the month Adar, on the 15th day, 8he appears in the east; 
king to king greetings lor: declaration of war] sends. 


*The bracketed material was eventually lost or deleted, and was replaced by 


the year formula, "YEAR OF THE GOLDEN THRONE", which 1s usually thought to have been 
a year formula for Ammn{zaduga. 
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10 


11 


12 


13a 


13b 


14 


15 


16a 


16b 


17 
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20 


In the month Arahsamna, on the 10th day, Ninsianna disappears 1in the east; 
for 2 months 6 days 8|he remains absent from the 8sky; 

in the month Tebit, on the 16th day, |he appears in the west; 
the harvest of the land is successful. 


In the month Ulul, on the 26th day, Ninsianna disappears in the west; 
for 11 days 8he remains absent from the s8sky; 

in the month second Ulul, on the 7th day, she appears in the east; 
the heart of the land 1s happy. 


In the month Nisan, on the 9th day, Ninsianna disappears in the eagt; 
for 5 months 16 days 8he remains absent from the 8ky; 

in the month Ulul, on the 25th day, 8she appears in the west; 
the heart of the land 1n happy. 


In the month Ayar,' on the 5th day, Ninsianna disappears in the weat; 
for 7 days she remains absent from the 8ky; 

in the month Ayar, on the 12th day, |he appears in the east; 
the harvest of the land 1s successful. 


In the month Kislev, on the 21s8t [?] day, Ninsianna disappears in the east; 
for 2 months [and . . . days?] she remains absent from the 8ky; 

in the month Sabat, on the 218s8t day, 8he appears in the west; 
the harvest of the land 1s succegsful. 


In the month Tesrit, on the 10th day, Ninsianna disappears in the west; 
for 1 month 16 days 8|he remains absent from the 8ky; 

in the month Arahsamna, on the 26th day, she appears in the east; 
rains occur 1n the land; desolation 1s wrought. 


In the month Ab, on the 20th day, Ninsianna disappears in the east; 
for 2 months 15 days [or: 3 months 15 days] he remains absent from the sk 
in the month Arahsamna [or: the month Kislev], on the 5th day, he appears in 
the west; rains occur 1in the land; desolation 1s wrought. 


In the month Tammuz, on the 5th day, Ninsianna dis appears in the west; 
for 15 days $8he remains absent from the 8sky; 

in the month Tammuz, on the 20th day, she appears in the east; 
rains in heaven and floods in the streams occur. 


In the month Adar, on the 25th day, Nins1anna disappears in the east; 
for 2 months 7 days $|he remains absent from the s8ky; 

in the month Sivan, on the 2nd day, she appears in the west; 
SCC or Toke aman-manda.. . + coin sf oo fo oo co o 


In the month Adar, on the 11th day, Ninsianna disappears in the west; 
for 4 days 8he remains absent from the sky; 
in the month Adar, on the 15th day, she appears in the east; 
king to king greetings 8ends; the harvest is 8ucceesful; the heart 
of the land 1s happy. 


In the month second Ulul, on the 2nd day, Ninsianna disappears in the west; 
for 15 days she remains absent from the s8ky; 
in the month second Ulul, on the 17th day, Ninsianna appears in the east; 


a defeat occurs in a distant land; in the palace a maid . . . . . . 


In the month Sivan, on the 25th day, Ninsianna disappears in the east; 
for 2 months 29 days $he remains absent from the s8sky; 

in the month Ulul, on the 24th day, Ninsianna appears in the west; 
the heart of the land 1s happy. 
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21a In the month Nisan, on the 26th day, Ninsianna disappears in the west; 
for 7 days s|he remains absent from the sky; 
1n the month Ayar, on the 3rd day, Ninsianna appears in the east; 
hostilities occur in the land; the harvest of the land is s8uccegesful. 


21b In the month Tebit, on the 28th day, Ninsſanna disappears in the east; 
for 2 months 8he remains absent from the 8ky; 


in the month Adar, on the 28th day, Ninsianna appears in the weast; 
king to king declaration of war 8ends. 


22? 237 11th day, 1-6 4 S488 54 REES the weat; 


TABLE I 
IN VISIBILITIES OF NINSIANNA LISTED IN CHRONOLOGICAL ORDER 


Year 


K. 160, Obverse: K. 2321 + K. 3032, Obverse: WV. 1924. 802, Obverse: 
1 W (3d) E W XT 15 (3d) XI 18 E 
2 E (2m7d) W E VIII 11 (2m7d) X 19 W 
3 W (20d) E W VI 23 (20d) VII 13 E 
4 E (2m1d) W E VII 2 (2mld) VI 3 W 
5a W (15d) E W II 2 (18d) II 18 E 
5b E IX 10[(+?] (2m4d) XI 16 W E IX 25 (2m4d) XI 29 W 
6 VIII 20[(+?) (3d) IX 1 W VIII 18 (3d) IX 1 E 
7,2 ( ) VIII 2 E V 21 (- 11d) VIII 2: E (2m11d) 
8a MW IV 25 (7d) V2 E wiv. 25( FVFZE (7d) 
8þ ' E-XIT-25-( ) E-XIT- 25. ( ) 
9  'W- 11 (9m4d) XII 15 E W III 11 (Mm ) XII 15 E 
10 E VIII 10 (2m6d) X 16 W E VIII 10 ( ) X 16 
11 W VI 26 (11d) VI* 7 W 
12 "2 9 (5ml6d) VI 25 W Rm. II 531: 
13a W IT 5 (7d) - 20+73-£-+ 12 
Gn - = x64) F 21 W 'E 21: "Hb 
14 E VII 10 (1n15(+?Jd) VIII 26 W VII 10 ( ) VIII 25 W 
15 EV 20 (2nl5d) VIITS W E V 21 ( )-IX 5 
16a % 5 (15d) 20 W VIII 4 ( ) IV 20 EB 
16b E XII 25 (3m9d) III 20 W E XII 15 ( ) W 
17 XII 11 (4d) 
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K. 160, Reverse: B.M. 41688: 
19 W VI* 1 (15d) VI* 17 E LI i ) VI* 14 
20 E III 25 (2m6d) VI 24 W 25 ( ) VI 14 
21a W I 27 (7d) IT 3E 17 [+107] 28d[?] 
21b E ( ) XII 28 
227 237 "11th day, - . . the vwest" 
TABLE II 


INVISIBILITIES OF NINSIANNA LISTED IN ORDER OF MONTHS OF DISAPPEARANCE 


Probable 
Year 
Rm. 134: K. 7072: B.M. 42033: 

12 I 8 (5ml7d) VI 25 I ( ) VI 24 I (5m18d) 
21a I 26 (6d) E T:26-C } 2 I I 17[(+10?7] ( ) Fa 
5a IT 2 ( ) WIT 2 ( ) II 2 "28 days" 15 days” E 
13a? W II 3[+27} 

9? 3[+27 +127] 
20? 

? 

S. 174: 
? 
16a? Ba? VW 
K. 2321 + K., 3032, Reverse: 

15 E W 

7 E br 

3 W W VI 23 (20d) VII 13 E 

W. 1924. 802, Reverse: 

11 W VI 26 (12d) VIE 8 E 

14 W VII 11 (1m1l7d) VIII 28 E VII ( ) VIII 27 
6 W VIII 28 (5d) IX E 

2 E (2m8d) X 19 W 

10 (2m8d) [X7)] 16 W 

13b E 11+?) (2m ) W 

5b W ( m4d) XI 28 E 

21b E (2m) 

1 oy (3d) XI 28 

16b? 6b? E (2m7d) W 

17 WV (4d) E 


22 


TABLE III 


THE CHRONOLOGICAL LISTINGS THE LISTINGS BY MONTHS 
8b 16b 8b 16b 
XI 25 XIT- 25 XI 25 XII 25 
(3m9d) (2m7d) (3m9d) (2m7d) 
III 4 IIr.2 III 4 Iii 2 
+ + + 4 
XI. 25 mrs XI 25 XII 25 
( ) ( ) (3m9d) ( ) 
rit--2 
+ + 4 4 
25 XII 25 XII 25[1] XII 25 
( ) ( ) (3m9d) ( ) 
Itt 2 
þ þ + 
XII 25(2] XII 25 XII 25 
( ) ( ) (3mn9d) , 
III 203] (4] 
+ þ + 
XII 25 XII 25 
YEAR OF THE (3m9d) [5] 
GOLDEN THRONE III 20 
(6] 
+ + þ 
as ons: as One: 
K., 160, Obverse, K. 160, Obverse lost? 
and K, 2321 + K. [7] [8] W. 1924. 802, Reverse? [9] 


3032, Obverse 


[1] The 8imilar and probably adjacent entries on the 1listing by months have 
been confused, and XI 25 has been read as XII 25. 

[2] The missing month of disappearance has been erroneously "corrected" or 
"recovered" from the 11sting by months. 

(3) III 2 has become III 20. | 

[4] Two different but probably adjacent disappearances on XII 25 have been 

erroneously conflated into one. 

[5] The missing interval has been erroneously "recovered" from the 1listing 
by months. 

[6] The year-formula has been- inserted in Year 8b. 

[7] Rm. II 531, a variant of K. 160, Obverse, gives the disappearance in Year 16b 
as XII 15 rather than as XII 25. 

[8} The original interval for 16b has survived, according to this interpretation, 
in only one place: on K. 2321 + K. 3032, Reverse. 

[9} Although none of the 8urviving fragments of the listing by months contains 
this reading, this 1s a reading that might once have appeared on W. 1924. 802, 
Reverse, {ſnasmuch as the g8ection of W. 1924. 802, Reverse, that would have 
contained disappearances 1in month XII has not eurvived, | 
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MATHEMATICAL VARIABLES 


The following independent quantities must be treated as variables (or as 
constants) in making a comparison between the pattern of invisibilities reported 
on the Ninsianna tablets and computed patterns of invisibilities of Venus. The 
thoroughness of the comparison depends on how many are treated as variables. 
Not included in the list are observational uncertainties such as weather; un- 
certainties concerning the relationship among the calendar units (year, month, 
and day), including the number and location of intercalary months; and un- 
certainties in the Ninsianna data, where different dates can often be read or in- 
ferred for the same event. 


Il. Ratio of the orbital periods of Venus and Earth. 
Orbital eccentricity of Venus. 


Orbital eccentricity of Earth. 


IE a ara 


Inclination of Venus” orbit to the ecliptic (the ecliptic = the plane of 
Earth's orbit, without implying any relationship to the present ecliptic). 


5. Heliocentric longitude of Venus' ascending node with respect to vernal 
equinox. 


6. Venus' argument of perihelion. 
7. Heliocentric longitude of Earth's perihelion with respect to vernal equinox. 
8. [Initial positioning of Venus with respect to Earth. 
9. [Initial positioning of Earth with respect to the calendar. 
10. Ratio of the mean calendar year to the orbital period of Earth. 
11. Obliquity of the ecliptic. 
12. Terrestrial latitude of Babylon. 


13. Arcus visionts (= angle of the Sun below the horizon which makes the sky 
dark enough for Venus to be seen on the horizon). 
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"PROOFS” OF THE 
STABILITY OF THE SOLAR SYSTEM 


ROBERT W. Bass 


ABSTRACT: Un 1 775 Laplace published a theorem, later improved by 
Poisson, which was believed to Show the s$tability of the Solar system 
in the sense that the mean planetary distances would always remain 
bounded and that adjacent planets could not interchange their dis- 
tances or nearly collide. In 1754, utilizing work of Lagrange, La- 
place published another theorem alleging that the planetary inclina- 
tions and eccen tricities must always remain $mall (if the eccentricities 
could become large, near-collisions could occur). Experts have dis- 
counted these results since 1899, when Poincare proved that New- 
comb 's series, of which Laplace, Poisson, and Lagrange were Utilizing 
only the first two terms, generally failed to converge, and $0, at the 
very best, a finite number of terms could give only an approximation 
valid at most for a limited interval of time. Then informed interest 
Shifted to the question of the length of time of validity. (Laplace had 
guessed 10” years, without proof.) In 1902, Moulton published an 
analysis of these theorems, Showing that the 17784 work was fatally 
flawed (in a System of linear differen tial equations with time-varying 
coefficients, periodic terms were replaced by their mean values, now 
well known in Simple examples, e.g. Hill's equation or Mathieu s$ 
equation, to give wholly fallacious results). In 1933, Brown and 
Shook stated that the theorems of Laplace and Poisson were much 
over-estimated.” Unfortunately, even in 1973 authoritative publica- 
tions quote Brown and Shook as advancing the unsupported opinion 
that the mean planetary distances are invariant over times of 10" — 
10* years, but this is a misquotation of a very indirect Statement in 
which they actually said only that they doubted the reliability of 
first and Second-order perturbation theory with respect to calculations 
of the eccentricities much more than with respect to the mean dis- 
tances; furthermore, this indirect Statement was a Summary. of an 
earlier summary by Brown, published in 1932 as his retiring presl- 
den tial address to the American Astronomical Society. Upon looking 
up what Brown actually said on that occasion, we find that he allowed 
for the possibility that the eccen tricities could increase until Some 
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of the planets nearly collided, at which point the entire theory would 
immediately become invalid. Also, he sStated that there were no 
logical or mathematical reasons to doubt the possibility that Some 
of the terrestrial planets (e.g. Earth and Mars) could have actually 
interchanged their mean distances. Immediately after Stating this, he 
made a partial retraction in terms of his own private opinion, claim- 
ing that, for reasons which he had no time to enter into, he personally 
was inclined to believe (on the basis of intuition, without any quan- 
titative evidence) that no interchange of mean distances had actually 
taken place in our Solar System, even though it might be theoretically 
possible in Some other Solar System. In the present paper we set forth 
explicit evidence that whenever these allegedly authoritative $tate- 
ments about time intervals of validity have been made, they are 
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without exception accompanied by words like *$upposed, ap- 
peared, hope, 'seems, * might, and think, * revealing clearly 
that the writer was relying on his personal intuition rather than 
quantitative evidence. Here, citing Oterma [I's behavior as well as 
the recently discovered wild motions (predicted by Poincare in 
1899), we provide quantitative evidence that the time interval of 
validity in general cannot be more than 10* — 10* years, and in 
particular cases could be less. 

Brown himself later, without explanation, reduced his estimate 
from 10* years to 10* years. Most contemporary astronomers are 
aware, from an authoritative 196] report by Hagihara, that New- 
comb's original 1895 estimate was 10" years; hence they must admit 
that in lowering this traditional figure by a factor of 10*, Brown was 
engaged in a drastic retreat. 

The retreat became a rout when the Regius Professor of Astron- 
omy of the University of Glasgow, in a 19553 treatise on dynamical 
astronomy, $pelled out the explicit quantitative details of Brown 's 
doubts and demons trated unquestionably that the interval of assured 
reliability of the Laplace-Lagrange perturbation equations is at most 
Some interval 'small” relative to 3 x 10* years, Prof. W. M. Smart's 
exact words are one or two centuries. ' 


In conclusion, we combine these results with the consequences of 
an accompanying paper* to provide proof that the asfronomers who 
have asserted that Velikovsky 's central hypothesis is incompatible 
with Newtonian dynamics have been laboring under a radical mis- 
apprehension of the objective facts. 


*See ©Did Worlds Collide?” by Robert W. Bass, Pensee VIII (Summer, 1974), pp. 8-20. 


28 


[| wish to thank well-known science writer Dr. Isaac Asimov for 
kindly calling to my attention the fact that no treatment of the 
Velikovsky controversy can claim completeness if it does not explicitly 
dispose of Laplace's celebrated results of 1773 and 1784. 

The orthodox account of these results is that presented in Asimov's 
classic Guide to Science (1): Ee... there had been some feeling in the 
early days of work with the theory of gravitation that perturbations 
arising from the shifting pull of one planet on another might even- 
tually act to break up the delicate balance of the solar system . . . . 
however, the French astronomer Pierre Simon Laplace showed that 
the solar system was not as delicate as all that. The perturbations 
were all cyclic, and orbital irregularities never increased to more than 
a certain amount in any direction. In the long run, the solar system 
=aaDic -.. 

The plain truth is that, in deriving these results, Laplace, Poisson 
and Lagrange made impermissible approximations; the results are 
demonstrably not true, except as rough approximations during very 
Short intervals of time. 

Unfortunately, the attitudes and expectations engendered by these 
mistaken theorems have survived in some quarters for the past two 
centuries. This 1s not because of the essential validity of the con- 
cepts, but because of the extraordinary intricacy and difficulty of the 
Subject, which has led generations of dynamical astronomers, in 
desperation, to resort to ©heuristic” and *formal” methods of 
theoretical calculation which cannot be justified by strict logic, which 
are not mathematically rigorous, and whose predictions in many 
cases contradict rigorously proved theorems. 

Often contemporary astronomers who have not particularly spe- 
cialized in dynamical astronomy have published comments such as: 
*It has been proved that the planetary distances are essentially in- 
variant over periods of hundreds of millions of years; see page 152 
and page 249 of Brown and Shook” (2). In actual fact, when Brown 
was pressed, he would admit that the type of planetary theory under 
discussion (so-called general perturbations”) had not attained any 
quantitative estimates of the time-interval of its validity, which on 
the basis of pure guesswork had, since Laplace, been ass$umed to be 
*millions of years;” furthermore, Brown admitted explicitly that 
available planetary theories could not even exclude the possibility 
that, e.g., the orbit of Mars had once lain entirely within the orbit of 
Earth, and that these planetary distances had later become inter- 
changed! Finally, in his 1931 retirement address as president of the 
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American Astronomical Society, Brown in a sombre mood confessed 
that many of the beliefs regarding solar system cosmogony, dynam- 
ics, and stability which he had held throughout his life were illus1ons: 
they had proved to be mere articles of faith, adhered to for non- 
rational reasons, and impossible of legitimate presentation as the 
logical consequences of observations and valid calculations. 

However, in a 1973 book on The Solar System (3) published by 
Oxtord University Press, we find on page 117 the following state- 
ment: **The present dimensions of the solar system and distribution 
of the semi-axes of the planetary orbits are almost invariant over long 
intervals of time, but not entirely so. Ermmest W. Brown, who could 
Speak to this subject with the greatest authority, in his last book 
(1933), put forward a view that the invariability of the planetary 
Semi-axes can be trusted (on the basis of the available mathematical 
theory of planetary motions, based on asymptotic expansions which 
are eventually divergent) within time intervals of the order of a few 
hundred million years, but not more . . . . In the course of the long 
past of the solar system, the absolute dimensions of planetary orbits, 
as well as their eccentricities and inclinations, may indeed have under- 
gone considerable changes, but which way such changes may have 
gone 1s impossible to reconstruct.” 

The truth of the matter is that Brown and Shook, in the work cited, 
Said things (pp. 152, 249) which on a first reading could be mis- 
interpreted as in the above quotation, but which upon careful study 
are far less categorical. On page 152 they cite approximate resonance 
conditions” as invalidating their results over long periods of time, 
though asserting (without evidence) that their results could be used 
**with a fair degree of confidence” in cosmogonic *'speculations” for 
*2a few million years.” On page 249 they opine that *fso long as the 
past history of the solar system was supposed to be confined within 
an interval of 10* years, deductions as to its initial configuration 
from 1its present configuration appeared to have Some degree of 
value; the extension of this interval to 10* years or longer makes 
these deductions quite doubtful. The doubt appears not so much in 
the ranges of values possible for the mean distances as in the ranges of 
the eccentncities and inclinations . . . . The indications furnished by 
the theory of resonance as applied to the solar system point towards 
the possibility of occasional large osculating eccentricities and in- 
clinations at Some time in the future [ or, by reversibility, in the 
past] . .... . A discussion of these and other difficulties involved in the 
attempts to apply the theory to the solar system will be found else- 
where.” (All emphases added.) 
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But upon looking up this prior reference (4), we find [on page 
37] that what has just been postulated for the past would have in- 
validated the theory. In fact, ©. . . we cannot increase the eccentric- 
ities beyond certain limits without running the danger of a close 
approach of two of the bodies, and such a close approach so greatly 
changes the average orbits that all possibility of using the theory dis- 
appears . . . . The same results follow for the inclinations of the orbits 
and to a smaller extent for the so-called *mean distances.* Indeed, so0 
far as the initial arguments go, there seems to be no reason why some 
of the bodies should not have actually interchanged their mean 
distances.” 

At this point, it appears possible to proceed in either of two 
manners: 

(1) One could dogmatically assert that the greatest contemporary 
masters of mathematically rigorous celestial mechanics (following 
Poincare, Moulton, G. D. Birkhoff, Liapunov, Wintner, Siegel, Kol- 
mogorov, Arnol'd and Moser) have usually totally ignored the line of 
investigation discussed above, indicating by studied silence that they 
place no credence in the theorems based on so-called secular pertur- 
bation theory and general perturbation theory. In fact, the crucial 
quotations from Siegel, Moser and Arnol'd given elsewhere* make 
no sense if any credence 1s given to Laplace's theorems; if studied 
carefully, these statements are seen to constitute explicit repudiations 
of the consequences of the Laplace theorems. Hence, one could justi- 
fy neglect of this matter by appeal to authority (inviting doubters to 
Study for themselves the works of the cited authonties). 

(2) One could assume that the reader wants to understand for him- 
self why so many eminent students of dynamical astronomy for the 
past two centuries have been mistaken. 

In the second case, there is no alternative to requiring the reader 
to follow the history of a subject containing unavoidable intricacies. 
To quote E. W. Brown (4: p. 23) on this matter: In scientific work, 
at least, the value of. . . criticism should be judged by that of the arg- 
uments presented and not by the knowledge or ability of the cntic. 
Unfortunately the highly technical nature of my subject prevents the 
attainment of this ideal condition. Only occasionally is it possible to 
present the arguments in a form which carries conviction to those 
who have not had the time or opportunity to examine them in their 
natural setting. Even then it is easier to point out errors than to 


prove positive statements.” 


**©-Did Worlds Collide?” loc. cit. 
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Non-rigorous Perturbation Theories 


A typical example of an infinite series 1s 


S=]1+4 1+ l3]l +4 14 41+ - 
2 4 8 16 znNn 


where the nth summand is 4Nn = (4)Nn, forn = 0, 1, 2,3... . If the 
reader measures out a distance of 1 inch, adds to it a halt-inch, then 
a quarter inch, etc., it becomes intuitively evident that the total sum 
is becoming arbitrarily close to 2 inches. We can prove rigorously 
thats = 2. In fact, considers in the algebraic form 


$=]1 +x+x? +x? +x*+...+x9+..., 


where x = 14. If we omitted all terms beyond the ntÞh term, for large 
n, we would have an approximation to s called sn, namely 


HT XXX Ex +...+ x07. 


Now note that, by elementary algebra, 


W_—_—_-TKTXxX +x* +x* +....+ 


xx -3*-x*-_,,-x* - x**1 
"7 + 
= ] - xft1 
whence 
nt 
Sn = + x _—, (-r<x<Þ 


Note also that as n tends to infinity, x tends to zero. Hence we 
define s as the limit of sn, as n becomes arbitrarily large, i.e., 


© "8 Wait -1-<:x <<: 
] - x 


Now upon setting x = 2, we find that 
= l:— Fl. 
TE © :- 


as claimed. We say that the infinite series for s written down above 
converges, and that its approximating sums sn converge to 2. 

It should be clear that an infinite series cannot possibly converge 
unless its nt term tends to zero as n increases to infinity. 


S 
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However, the mere decrease to zero of the nth term is insufficient 
to guarantee convergence. In fact, the series 


= | +1 + 1 +1 D: 
$123 dy IR 7 
is not convergent! In courses on calculus it is proved that even though 
(1/n) decreases to zero as n increases to infinity, the approximating 
SUMS 


S, =] +1+1+1T 1 
in I 5 TJ Tgt:-+t— 


also increase to infinity. Hence we must write 


In such a case we call the series divergent. A divergent series 1s use- 
less for computing a physically meaningful answer. 

Elsewhere,* we noted that for planetary configurations in- 
volving small eccentricities and inclinations Simon Newcomb had in 
1874 proved the existence of formal (possibly divergent), infinite- 
Series, exact, almost-periodic solutions of Newton's equations of 
gravitational motion for the osculating elements of the planetary 
orbits. But the work of Poincare and Arnol'd already discussed 
Shows that these senes converge in general only for non-resonant 
motions. For resonant and near-resonant motions, these series in 
general may diverge: sometimes they do converge, such as for cer- 
tain particular periodic resonant motions, which may be either stable 
(Trojan asteroids) or unstable (Kirkwood gaps), but they may equally 
well fail to converge, as they must do in the case of *wild motions” 
(5). The difficulty is that there are always resonant motions (un- 
certain convergence) arbitrarily close to any particular non-resonant 
motion (certain convergence). Hence, an infinitesimally small change 
in the initial conditions of a given motion may cause a discontinuous 
change in the- convergence properties of the associated Newcomb 
Series (from convergence to divergence) and likewise a discontinuous 
change in the qualitative physical properties of the motion (from 
almost-periodic to wild) (2: p. 218). 

Prior to the 1961 proof by Arnol'd that Newcomb's senies converges 
for-non-resonant motions, it was known only that the series diverged 
*in general,” as shown in 1899 by Poincare (6). 


**-Did Worlds Collide?” loc. cit. 
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In the theory of perturbations, one computes successive apPpProxi- 
mations to the first, second, and third terms in Newcomb's series. 
The first term corresponds to first-order perturbation theory, the 
Second term to second-order perturbation theory, etc. In the days 
of Laplace, Lagrange and Poisson it was hoped that the series con- 
verged rapidly and that the terms higher than the third order would 
be negligibly small. 

Unfortunately, Poincare proved that fin general” the series had the 
following frustrating property. The terms would decrease until a 
certain term, say the nth, was reached, and then the terms would 
start to increase again, and the final result would be a divergent 
Series! Poincare called such series asymptotic and showed that if the 
Series, Say S, was replaced by its nt? approximate sn, the result would 
give an answer differing from the actual solution by a small amount, 
over a sSuitably restricted interval of time. 

This rigorous result of Poincare saved the classical perturbation 
theories from total abandonment. One could always fall back on the 
fact that a first or second-order perturbation theory would have 
Some approximate validity for a limited interval of time. Unfor- 
tunately, Laplace and his immediate successors had guessed that the 
interval of validity of their *expansions” (infinite series) was *a few 
million years.” But there is not a shred of rigorous evidence for this 
guess. 

Laplace and his successors could argue, as physical scientists rather 
than mathematicians, that their theories accurately represented the 
observed facts for a few decades or (at most) a few centuries, and 
SO Should be granted some empirical validity even in the absence of 
rigor. While this 1s a justifiable attitude, the extrapolation from cen- 
turies to millennia was wholly unwarranted. Indeed, these theories 
represented all celestial motions as quasi-peniodic; but it is now known 
that aperiodic wild motions may, in phase space, lie arbitrarily close 
to quasi-peniodic motions. Since wild motions need not be of a re- 
current nature for more than a few years or decades, prior to near- 
collisions or escapes, the associated perturbation expansions cannot 
possibly be valid (in general) for more than a few years or decades. 
In 1974 it is known (5) that wild behavior occurs both in hypothetical 
Simulated planetary systems and in actual stellar orbits in our galaxy. 
Therefore Laplace 's belief in the general validity of his expansions 
over millions of years is unquestionably false. (For an explicit re- 
pudiation, of Laplace's theorem by Brown and Shook (2) see their 
page 202, where they call it *much over-estimated.”) 
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The reader will probably accept this last conclusion as logically 
watertight, if he: has confidence that I have not misrepresented the 
Situation. Accordingly I shall give now a number of detailed quota- 
tions from recognized sources regarding the situation summarized 
above. 


Authoritative Testimony 


According to H. C. Plummer (1918), E. . . to the second order in 
the masses there 1s no secular inequality in the mean distance . . . . 
This 1s Poisson's theorem, an extension of Laplace's corresponding 
theorem for the first order, and it is the most important elementary 
result bearing on the stability of the solar system”” (7: p. 190). 

According to Moulton (1902), In 1773 Laplace. . . proved his 


celebrated theorem that . . . the major axes . . . have no secular 
terms . | . . Poisson proved in 1809 that the major axes have no 
purely cular terms in the perturbations of the second order with 
respect to the masses. Haretu proved . . . in 1878 that there are 
Secular variations in the expressions for the major axes in the terms 
of third order with respect to the masses . . . . Lagrange began the 
Study of the secular terms in 1774 . . . . The investigations were 


carried on by Lagrange and Laplace, each supplementing and ex- 
tending the work of the other, until 1784 when the work became 
complete by Laplace's discovery of his celebrated equations. I hese 
equations were-derived by using only the linear terms in the ditfer- 
ential equations . . . . The process of breaking up a differential 
equation in this manner is not permissible except as a first approxt- 
mation, and any conclusions based on it are open to suspicion. 
Equations (112) [Moulton's equations] give the celebrated theorems 
of Laplace that the eccentricities and inclinations cannot vary, ex- 
cept within very narrow limits. Although the demonstration lacks 
complete rigor, yet the results must be considered as remarkable and 
Significant . . . . Newcomb . . . . has established the more far-reaching 
results that it is possible, in the case of the planetary perturbations, 
to represent the elements by purely periodic functions of the time 
which formally satisfy the differential equations of motion. It these 
Series were [uniformly] convergent, the stability of the solar system 
would be assured: but Poincare has shown that they are in general 
divergent .. .” (8: pp. 432, 423, 425). 

The recent astounding triumphs of Arnol'd, which rest on two 
centuries of theoretical toil, chow that the attainment of mathe- 
matical rigor is not an impossible goal. However, the mathema- 
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tician's attitude is that he would rather regard the answer as unknown 
until a rigorous answer 1s available, even if that requires waiting for 
decades or centuries of patient progress. In contrast the dynamical 
astronomer oriented to the comparison of observations with com- 
putational predictions is often not so patient. To quote Brown and 
Shook: The mathematical processes which are used in developing 
the theories of the planets. . . are largely formal. While mathematical 
ngor 1s desirable when it can be attained, nearly all progress . . 
would be stopped 1t complete justification of every step in the process 
were demanded. The use of formal processes 1s justified whenever 
experience shows that the results . . . are useful for the prediction of 
physical phenomena. Thus when calculating with an infinite series 
whose convergence properties are not known, one has to be guided 
by the results obtained; it the series appears to be converging with 
SU fficient rapidity to yield the needed degree of accuracy, there is no 
choice save that of using the numerical values which it gives. We have 
not attempted to deal with convergence questions, but have retained 
throughout the practical point of view... .”* (2: p. x). 

In a similar vein, Brown admitted that **Those of us who, like my- 
Self, are mainly concerned with the applications of the laws of 
motion and gravitation to the actual problems presented by nature 
are often quite justly accused of a lack of logic in the processes we 
follow. Sometimes this apparent lack of logic has been explained, as 
in the case of divergent series, which Poincare showed could give a 
limited degree of numerical accuracy. In other cases no explanation 
is forthcoming and we fall back on the unproved thesis that since 
those processes coordinate the phenomena with high accuracy, the 
probability that they are valid 1s great . . . . All progress would be 
Stopped if the rigid standards of the pure mathematician had to be 
applied at every stage of the work. The point of view I take is similar 
to that of the physicist who generalizes from a limited number of 
experiments” (4: p. 33). 

However, Brown, in his retiring AAS Presidential Address, admitted 
that dynamical astronomy 1s nfe with false dogmas: 


*A considerable portion of what I have to say is. . . quite frankly 
critical in the destructive sense. Owing, perhaps, to the fact that the 
number of those who work in my field is very small, a certain amount 
of dust has gathered in the comers. In any subject in which there 1s 
considerable activity, correction of errors, fundamental or otherwise. 
is often rightly regarded as unnecessary: the results are soon for- 
gotten. In my subject it has not been so0. Statements which are 
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wholly or partly erroneous have obtained currency and I have found 
no solution except that of giving the reasons why such statements 
cannot be accepted... 


**The validity of the proofs of many of the earlier theorems which 
have been quoted has disappeared with the increase of the estimate 
of the time scale to some 20 times its former value. As long as the 
interval required for the attainment of the present configuration of 
the solar system was thought to be less than 10* years, there was 
Some hope that an approximate idea of initial conditions could be 
obtained from the present configuration. With an interval of at least 
10? years, most of these deductions appear to have lost all meanins. . . . 

**Laplace . . . showed that the eccentricities . . . would oscillate be- 
tween certain limits . . . . An examination of the methods seems to 
indicate that in the absence of other forces they gave approximate in- 
dications for 10” years and that these limits might not be greatly 
exceeded even in 10* years. Beyond this time the linear differential 
equations on which they were based and which gave oscillating solu- 
tions have to be modified by the inclusion of terms which can no 
longer be neglected. This modification introduces into the solution 
periodic terms whose coefficients become larger whenever [near- 
resonance | exists. In the majority of such cases the limits of variation 
of the unknowns are considerably increased.” 


Brown then proceeds to note, as quoted above, that this leads to 
near-collisions, and that there is no reason why bodies could not have 
interchanged their mean distances. He then back-tracks on this last 
Sensational admission.by hastily adding: ©*However, there are other 
circumstances which I cannot stop to develop here which render such 
interchange improbable. The present.order of distances from the sun 
of the greater planets is, [ think, the same as the initial order, though 
the relative magnitudes of some of their distances may have been con- 
Siderably changed.” (Emphasis added.) 

The reader should note that in discussing the time-scale of Laplace- 
Poisson-type stability theorems, this eminent planetary theorist 1s 
continually driven to use such words as *'supposed,” appeared,” 
*hope,” *seems,” might,” and think,” all of which are indicative 
of subjective intuitions rather than objective evidence. I have tned 
diligently but have not found anywhere any suggestion that Laplace's 
figure of 107 years is supported by credible evidence. Furthermore, 
the hard evidence cited elsewhere* (e.g. observed behavior of 
Oterma III and simulated behavior of wild motions) indicates clearly 
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that Laplace and Brown's time-interval guesses of less than 10” — 
10% years must be replaced, in general, by time-intervals of less than 
10* — 10* years, which replacement demolishes all claim of the 
Laplace-Poisson theorems to have any relevance to the stability of 
the solar system. 

Brown's 1931 address culminates in two conclusions which con- 
tain a remarkable prognostication of the recent least-interaction 
planetary orbit results of Bass, Hills, and Ovenden: 


*When the [| time-] interval has reached a certain length, small non- 
gravitational forces have to be included .. . . When, with this fact, is 
placed the observational evidence of distribution of the orbits [in a 
resonant configuration], the first conclusion 1s that the original con- 
figuration cannot be deduced from gravitational methods alone from 
the present configuration, if the interval is long enough. The second 
is that the present configuration might have been substantially de- 
veloped from a large number of quite different initial configurations. 
The general effect of the mutual gravitational forces appears to be, 
not a recurrent motion, but a development [1.e. evolution] into types 
of configurations which are least affected by small internal or ex- 
ternal forces. It this is the case it follows also that we can predict the 
future course of the system for a given interval more accurately than 
we can learn of the past during the same length of interval. 

**The extension of the time scale has had, in fact, a disastrous re- 
SUlt in the new limitations-1it has placed on the possibilities of ob- 
taining information conceminsg the past history of the solar system. . . . 
If to this is added the opinion of Jeans, that the discovery of the 
effects of radiation requires *nothing less than a complete recasting 
of the theory of configurations assumed by rotating masses; all our 
hardly won knowledge, both of the configurations and of their sta- 
bility, must be cast into the melting pot,” one wonders to what extent 
the present speculations as to the origin of the solar system rest on a 
basis of observation and calculation.” 


Brown's revised estimate 


Our demurrer from E. W. Brown's comments about - the time- 
interval of validity of Laplace-Poisson type calculations is bolstered 
by the fact that shortly after he delivered the remarks quoted above, 
he published a very simi1lar statement in which (with no explanation) 
he had lowered all of his estimates by a factor of ten or one hundred. 

This statement was contained in Bulletin of the National Research 
Council, No. 80, June 1931, pp. 460-466, in an article on The Age 
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of the Earth from Astronomical Data.” Brown says: 


_*These deductions, which can- be justified as long as we have to 
deal with periods of time of the order of 10* or possibly 10” years, 
are not necessarily valid when the interval . . . is of the order 109 
years or longer. Proofs of the statements made below are not avail- 
able at the present time . . . . They must be regarded as results that 
have been reached through accumulated experience in dealing with 
the problems of celestial mechanics: in other words, the balance of 
evidence appears to the writer to be in favor of them. 

**One of the best known and most frequently quoted results is that 
of the stability of the mean distances, of the eccentricities, and of 
the inclinations . .. . For a limited degree of approximation this is 
true. In celestial mechanics a limited degree of approximation is 
equivalent to a limited interval of time; the longer the interval, the 
less accurate are the results produced by the approximation . . . . the 
only mathematical methods we know . . . are not capable of giving 
greater accuracy. The result of this mathematical deficiency on the 
Stabilities 1s that the statement can only be regarded as valid over a 
limited interval of time of the order of 10* or perhaps 10” years at 
most . . . . The chief reason for this insufficiency 1s . . . due to the 
phenomena of resonance. ”* 


W. M. Smart 


In 1953, Dr. W. M. Smart, Regius Professor of Astronomy in the 
University of Glasgow, published an authoritative calculation (see his 
Celestial Mechanics, Longmans Green and Co. Ltd. and John Wiley 
and Sons Inc., 1953, pp. 4, 94-95, 198) indicating that the maximum 
time-interval over which Laplace-Lagrange-Poisson-type *stability” 
calculations can be trusted is 300 years. 

On page 4 he defines the mean solar day as the unit of time t for 
planetary theory. 

On page 94 he says: At first sight it would seem that the stability 
of the solar system is not assured. Such a conclusion would be hasty, 
for it would mean that we had forgotten the assumption . . . that the 
Squares . . . of these quantities can be neglected. But owing to the 
appearance of secular terms . . . this restriction is only binding pro- 
vided that the value of t is severely circumscribed, to the order, for 
example, of a century or two. The analysis . . . will then give... 
reasonable accuracy over the restricted interval concerned . . . but 
this analysis will not shed any light on the problem of the stability, or 
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instability, of the planetary system.”” 
On page 198 he says that, in the first approximation, the eccen- 
tricity e of a planet 1s given by 


e=e, + at + (periodic terms) 


and that **When we proceed to the second approximation, . . . we have 
to stipulate that (at) is so small that (at)* can be neglected. In abso- 
lute measure a is a small quantity of, perhaps, order 10 ©* and it 
therefore follows that the validity of the procedure is jeopardized if 
t is taken so large that (at)* can no longer be neglected in comparison 
with (at); in other words, the solution obtained is applicable for what 
is in fact a severely limited interval before and after a selected epoch.” 

To s$pell out the details left implicit, note that (at)* < (at) only if 
(at)< 1, 1.e., if 


t< T = (1/a) = 10* days = 300 years. 


It is not clear why Smart says perhaps” regarding the value a = 10”? 
unless this is a typical value for, say, one of the terrestrial planets; 
this interpretation 1s bolstered by a reference to the same equation on 
page 95, where, referring to Lagrange's planetary equation, he says 
that "Over a short period of, say, a century, the true curve of variation 
of e\ for example, is substantially linear,” and this is confirmed by 
the reference on p. 95, in the same context, to a maximum interval 
of **a century or two.” | 

This maximum interval of 300 years is an independent confirma- 
tion, by a noted astronomer, of the quantitative estimate of 100 to 
1000 years given on the basis of different arguments (Oterma III and 
*wild motions”) in Did Worlds Collide?” 


Yasuke Hagihara 


The reference which 1s most widely considered by astronomers to 
contain a proof of the invanability of the planetary mean distances 
over periods of 10 years, is Yusuke Hagihara's The Stability of the 
Solar System,”” Chapter 4, volume III, The Solar System, ed. by G. P. 
Kuiper, University of Chicago Press, 1961. Hagihara's entire five- 
volume treatise on celestial mechanics has not yet appeared; volumes 
I and II have recently been publisched by MIT Press; volumes III and 
IV are available from a Japanese publisher. From the one volume that 
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[ have seen, and the announced outline, it is evident that this will be 
the most exhaustively thorough and definitive treatment of celestial 
mechanics for decades to come. 

Evidently (in a 1944 Japanese journal which I have been unable to 
obtain as yet) Hagihara presented a very elegant and possibly defini- 
tive proof of the theorem of Poisson discussed above. However, this 
Still leaves the theorem of Poisson itself subject to the various criti- 
cisms explained above, which convinced, e.g., Brown and Shook that 
the importance of the theorem has been *fmuch over-rated.” 

Hagihara notes explicitly that the procedures of Laplace, Lagrange. 
and Poisson are special cases of Newcomb's series, which was shown 
in 1899 by Poincare to be non-uniformly convergent in general and 
actually divergent for many particular near-resonant motions. There- 
fore any conclusions drawn from a finite number of terms in this 
Series lack mathematical rigor and may be false. 

However, as an empirical procedure, to be validated by experiment, 
Hagihara advocates use of the first two or three terms, though he 
admits that agreement with the results of observation of the planets 
(or- more accurate *special perturbations” numerical integration) is 
only fair.” He then quotes the numerical work of Simon Newcomb 
(done in 1895 when Newcomb was still laboring under the illusion 
that he had proved the eternal stability of the solar system) in assert- 
ing Newcomb's result that secular terms in the mean distances appear 
only in the third approximation and then decrease the mean motion 
by one part in 3 x 10" per year; accordingly about 10"! years would 
be needed” for the distances to change by appreciable amounts. 
Hagihara then notes that E. W. Brown had given the figure of 10* 
years (a discrepancy by a factor of one thousand) and complains that 
*the computations leading to this estimate have not been published.” 
Fortunately, we can readily supply this computation. 

The mean-distance equation is only one of six coupled perturbation 
equations, for the six astronomical elements, and for rigor they must 
be considered as intrinsically coupled; that is, the mean-distance 
equation cannot be considered separately from the others (for that 
would only be valid if the eccentricities were essentially constants; 
but in the present context, the eccentricities are extremely rapidly 
varying; see Moulton's discussion of this point above). However, the 
computation by W. M. Smart summarized above shows that the 
equation for the eccentricity remains valid for at most "one or two 
centuries.” Thus, the system of six coupled equations is not valid for 
more than a few centuries (for the second approximation fails after 
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300 years and so a fortiori the third approximation cannot be con- 
Sidered over a longer interval). In particular, then, the third approxi- 
mation of the distance equation used by Newcomb cannot be con- 
Sidered after 300 years, and so his estimate of billions of years is 
meaninegless. 

If Simon Newcomb had known that Poincare would soon disprove 
the hypothesized convergence of his series, he would never have pub- 
lihed the opinion that the third approximation could be trusted for 
billions of years. We have already seen that Brown, aware of Poin- 
care's results, retreated from 10'! years to 10* years, and then to 
10* years. I leave it to the reader to judge whether or not, if Brown 
had lived to see Smart's 1953 calculation; he would have further re- 
treated to 10* years. 

In fairness to Hagihara, it must be mentioned that he is not aware 
that Newcomb's 1895 result can be disproved (i.e., chown not to be a 
Strictly logical consequence of the laws of Newton) by arguments of 
the type just presented; indeed, on the first page of his survey of the 
SU bject, Hagihara warns the reader as follows: 


**Will the present configuration of the solar system be preserved 
without radical changes for a long interval of time? . . . The question 
of the stability of the solar system 1s closely related to the form of 
the solution and to the behavior of the series employed. The problem 
can be put as follows: What is the interval of time, at the end of which 
the configuration deviates from the present by a given small amount? 
Present mathematics hardly permits this question to be answered 
Satisfactonly for the actual solar s$ystem. We must limit ourselves to 
a description of the present status of the solution of this difficult 
problem.” 


Hagihara also admits, quite explicitly, that even if the mean dis- 
tances were invariant, no conclusion could be drawn about the long- 
time invariance of the orbital eccentricities. His equations (Eqs. 16) 
are identical to the equations of Moulton (Eqs. 112) discussed above, 
i.e., they are the famous integrals of Laplace and Lagrange.” Now, 
Says Hagihara, *because the value of the product mna? for the Earth 
is only 1/700 of that of Jupiter, the contribution to the sums in 
[Eqs. 16] by the terrestrial planets is unimportant, and no conclusions 
can be denved for these planets from [Eqs. 16].” 

But, as Brown pointed out in his 1931 retiring presidential address 
to the American Astronomical Society (apparently the only reference 
by Brown which Hagihara does not list in his otherwise remarkably 
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complete bibliography), if the eccentricities of the terrestrial planets 
increased sufficiently to bring about near-collisions, the entire theory 
discussed above, including Newcomb's 1895 estimate for the time of 
invaniability of the mean distances, would become meaningless and 
irrelevant, and the possibility that some of the terrestrial planets might 
have even interchanged their mean distances from the Sun cannot be 
logically excluded. Furthermore, Brown's argument, supplemented 
by Smart's calculation of the time of assured validity of the Newcomb- 
type results, shows that such a *shuffling” of the planets Mars, Earth 
and Venus might have taken place in a matter of centuries rather than 
eons. 


Expert Consensus 


The central issue in the Velikovsky controversy since 1950 has 
been the question of whether or not it is dynamically possible, accord- 
ing to Newton's laws of motion and gravitation, for there to have 
been near encounters and perhaps even a *shuffling”” of the mean 
distances of the planets Mars, Earth and Venus within historical times. 

The late, great astronomer, Harlow Shapley, proclaimed in 1950 
that the laws of mechanics had been thoroughly tested and that if_ 
Velikovsky's hypothesis were correct, then the rest of us are crazy.” 
In 1974 the dynamical astronomer J. Derral Mulholland called this 
Same point the *ffatal flaw” in Velikovsky's theory, which otherwise, 
he graciously stated, he found entertaining; Mulholland even went $0 
far as to say that mechanics *absolutely” forbids the possibility of 
Earth-crossing orbits of Venus within astronomically recent times. 
Another of Velikovsky's most severe critics, astronomer Carl Sagan, 
Stated forcefully and repeatedly in 1974 that of all classes of evidence 
pertaining to the controversy, dynamical evidence should be accorded 
the greatest weight. (In other words, even if some of the peripheral 
points in Velikovsky's archaeoastronomical theories should be mis- 
taken, they would not themselves completely disprove the central 
assumptions of his theory; but dynamical evidence would be over- 
riding.) 

_ We have attempted here to review all pertinent dynamical evidence. 

The question of what conclusions follow with strict logic from 
Newton's laws is a question that can only be answered by ngorous 
mathematics and/or numerical computations with either rigorously 
theoretical or empirically controlled error bounds. Hence it 1s nec- 
essary to rely chiefly upon testimony by mathematicians. The $0- 
called ©*general perturbations” calculations used by dynamical astron- 
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omers must be assessed with the greatest caution, for at least three 
reasons: 

1) These theories have never yielded numerical accuracy that is at 
all satisfactory in comparison with either observations or *"'special 
perturbations” (numerical integrations). 

2) They are based upon series which are probably at best merely 
*25ymptotic” rather than uniformly convergent to correct answers, 
and in certain important cases (e.g., the *wild motions”) give wholly 
false and misleading results, since they imply (when convergence 1s 
ignored) that all planetary motions are quasiperiodic, a *'result” 
known since 1899 to be false. 

3) The leading dynamical astronomers have admitted freely that 
their methods of calculation could not be justified by strict logic 
(which is required in all other branches of theoretical physics) and 
are open to the just accusation of being more an art, based upon 
*hope,” than a strict science based upon strict logic. 

Three of the greatest contemporary mathematical celestial mech- 
anicians have stated explicitly and recently that nothing known to 
them forbids Velikovsky's hypothesis. 

Only one dynamical astronomer has been found in recent times to 
have reviewed Newcomb's 1895 eons-long estimate with apparent 
approval, and even he complained explicitly that he could not follow 
E. W. Brown's reasons for lowering Newcomb's estimate from 10" 
years to 10* years; evidently he had missed Brown's retirement ad- 
dress, quoted in a preceding paragraph. Equally unfortunately, his 
recital of Newcomb's 1895 conceptions was printed in a very author- 
itative five-volume astronomical handbook on the solar system, from 
which many astronomers have derived the misconception that celes- 
tial mechanicians accept Newcomb's ideas; but in fact, the author in 
question warned at the outset that "satisfactory” rigor was absent 
from the published statements upon which he was reporting. 


The life's work of a sincere and dedicated scholar, who has pub- 
lished all of his sources for critical scrutiny by everyone, should not 
be dismissed hastily upon mere **group consensus” about the validity 
of obsolete ideas, which true experts have long ago dismissed as 
illusons. 
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THE ORIGIN AND EVOLUTION OF THE COMETS 
AND OTHER SMALL BODIES IN THE 
SOLAR SYSTEM * 


S. K. VSEKHSVYATSKII 
Astronomical Observatory,. Kiev University, Kiev, U.S.S.R. 


ABSTRACT: Ht has become evident that comets and other small bodies 
are indications of eruptive evolution processes occurring in many of 
the planetary bodies of the Solar system. The total number of near- 
parabolic comets moving in the solar system is 10" to 10**, but as 
many as 10 to 15 percent of them are leaving the Solar system with 
hyperbolic velocities. Taking into account also the number of short- 
period comets that degenerate into asteroids and meteor Streams, we 
have estimated the total number of comets formed during the lifetime 
of the solar system as 10** to 10** (and total mass 10*? to 10** g). 
The investigation of comets and other small bodies enables us to 
evaluate the scale of the processes of cosmic vulcaniscm and the 
tremendous internal energy of the planets, that energy being derived 
from the initial stellar nature of planetary material. 


INTRODUCTION 


Most of the modern cosmogonical hypotheses consider the numer- 
ous minor bodies of the solar system to be of little importance in 
Shedding light on the history of the system. These minor bodies are 
generally regarded as relics of the primeval matter from which the Sun 
and planets condensed (Kuiper, 1951) or as objects that condensed 
in the outer regions of the primordial nebula at distances of 3-50 AU 
and were then thrown out to the periphery of the solar system 
(Oort, 1963). The hypotheses do not explain the forces that ejected 
these objects into parabolic orbits and the manner in which the orbits 
later became circular — to produce the hypothetical Oort cloud of 
comets. 


*Reprinted by permission of the INTERNATIONAL ASTRONOMICAL UNION from 
Chebotarev et al. (eds.), The Motion, Evolution of Orbits, and Origin of Comets, 413-418. 
All Rights Reserved. Copyright ©1972 by the TAU. Also reprinted with the permission of 
the author. 
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This particularly speculative idea, which is not based on any analy- 
Sis of observational data, is refuted by everything known nowadays 
about the structure and physical nature of asteroids and meteorites. 
It also seems to me that the significance of collisions has been over- 
rated; consider how much more important volcanic and tectonic 
processes are, not only on the Earth, but also on the Moon (NASA, 
1969). These results all speak in favour of the fact that the minor 
bodies have formed as the result of volcanic processes in the 
planetary bodies. | 


DATA FROM COMETS 


Examination of the cometary data gives more obvious information 
(Vsekhsvyatskii, 1962, 1966, 1967). The existence of planetary 
families of short-period comets that cannot be explained either by 
*capture*' or by diffusion', the nature of cometary gases, the exten- 
Sive Supplies of ice in cometary nuclei (where the meteorite fragments 
are), and several other facts also prove that the comets are the young- 
est objects in the solar system. 

It is important to state some principal conclusions: 


(1) Analysis of the *Laplace problem”, statistics of cometary 
perihelia, and the kinematics of the cometary system leave no doubt 
that all comets, and consequently the products of their disintegration, 
were created within the solar system, and, on the average, more 
recently than the planets. 


(2) The existence of the families of short-period comets of 
Jupiter, Saturn, Uranus, and Neptune, and in particular the fact that 
Jupiter's comets were invariably in the vicinity of Jupiter not too 
long before discovery, demonstrate the recent formation of these 
comets by eruption in the planetary system. Jupiter's satellites are 
likely to be the immediate source of the youngest comets of the 
Jupiter family. The recent detailed investigations by Everhard (1969) 
have quite definitely confirmed that it is impossible to explain the 
observed distribution of orbits of the short-period comets on the 
SUpposition of gravitational capture. 


(3) The catalogues by Sekanina (1966, 1968) list 35 comets the 
future orbits of which are known to- be hyperbolic, so that these 
objects must therefore leave the solar system. Several of the objects 
have high absolute brightness and masses up to 107” g. The amount 
of gaseous material alone lost by a comet of absolute magnitude 
H,,=Ois 10'? to 10*'? g per day, and the amount lost per revolution 
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is typically 10>-*:*#:0 (Wurm, 1963). On the average one hyperbolic 
future orbit appears among every 4-6 nearly parabolic or long-peniod 
comets. This approximately corresponds to the results of van 

Woerkom (1948) on the accumulation of small perturbations. Tak- 
ing into account the considerable number of comets with large peri- 
helion distance q and all the intrinsically faint comets, we find that 
the annual loss from the system of comets cannot be less than 10** g. 
During the whole period of existence of the solar system this 
corresponds to a loss of at least 10*” g. Comparison with the esti- 
mated total number of comets (107* to 10**) forces us to conclude 
that there must exist within the solar system sources for replenishing 
the cometary objects. Considering the number of comets that have 
left the solar system and the number of disintegrated short-period 
comets (which tumed into asteroids, meteorites, and meteoroids), we 
estimate the total number of comets (with- mean mass 10!'* to 
107? g) created since the origin of the solar system as 10!? to 10*®. 
The total mass of material ejected from the surfaces of the planets is 
therefore 10*? to 10?! g. 


(4) The existence of comets and other minor bodies provides the 
possibility of estimating the extent of cosmic vulcanism processes in 
the history of the solar system and the internal energy of the planets 
(some 10** to 10f? erg) expended in the ejection of considerable 
quantities of planetary material into interplanetary and interstellar 
SPACE. 


These conclusions, made long before the space age began, led in- 
vestigators to anticipate the high volcanic activity on the surfaces of 
the planets. Volcanic activity, not only on the giant planets, but also 
on Venus and Mars, has attracted attention, and the missions to the 
last-mentioned planets and the Moon have demonstrated the decisive 
role of volcanic processes in the evolution of planetary bodies. At the 
Same time, recent investigations clearly confirm the existence of 
meteoritic masses in cometary nuclei and consequently that comets 
are fragments of the crusts and the frozen atmospheres of the planets. 


PLANETARY DENSITIES 


It is clear that of all the physical characteristics of the planets, the 
one of greatest significance for studying the problem of the comets 
and other minor bodies is mean density. The physical and dynamical 
evolution of the planetary bodies took place as the result of loss of 
the lighter elements from the surface layers. This resulted in an in- 
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crease in mean density. The absence nowadays of stellar abundances 
of hydrogen and helium in the terrestrial planets suggests that the 
amount of mass lost greatly exceeds the modern masses of these. 
planets. 

We may therefore use the data on mean density to establish the 
Scale of the creation processes of comets, meteorites, and asteroids. 
The masses M, mean densities p., and specific rotational energies 
E;=4Iw*/M (where [ is the moment of inertia about the axis of 
rotation and w 1s the angular velocity of rotation) for various bodies 
are listed in Table I (Vsekhsvyatskii, 1971). It is apparent that there 
are two analogous groups, the terrestrial planets and the Galilean 


TABLE I 
Masses, densities, and specific rotational energies 


M (grams) pe (g cm*®) Ex (erg g*)) 
Sun 2.0 x 19%. 1.41 9.6 x 10*® 
Jupiter 1.9 x 10? 1.39 2.6->x« 10* 
Saturn $.7--x: 10 0.71 LE 107 
Uranus 8.7 x 1028 --1:6 2.5. x . 10% 
Neptune 6:1 >. 1055 1.6 1.0 x 10** 
Earth 6:0 x. 1077 5.51 3-7: %: 3 
Pluto $.5..x- 10*7 10 9.5 x 10 
Venus 4.9: 10** $.3 51..x 10 
Mars 6.4: x 10% 4.0 9.4 x 10” 
Mercury 3.3. x 10** 5.8 2.1 -:x- 10* 
Ganymede E-6-x 10% 2.4 2.4 x10*® 
Titan 1:4 :x 1075 yo 2.4. x. 105* 
Triton 8-7-:x-:10* 2.0 1:6 x 10** 
Moon 7.4 x: 1055 3.35 3:6..x 10 
Callisto 9.7- >: 10 2:1 105 — 10>* 
lo 7.2-x 100 4.0 10% — 107* 
Europa 4;7-x 10 3.8 105 — 102* 


2 The period of revolution is adopted. 


Satellites, each showing a decrease in mean density with increasing 
distance from the central body. This is regarded as an important 
indication of the eruptive evolution of the planets, proceeding most 
rapidly under the tidal influence of the central bodies. 

The distribution of density in a planet is given by 


$I Poll EA Er); 


where po is the central density, r is the fraction of the radius, varying 
from O at the centre to 1 at the surface, and £ and A are parameters. 
From this we may obtain the present mean density, 
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Pe = pol rot: = 
which enables us to estimate the initial radius r and establish the 
initial dimensions of the planet. 

For the initial mean density of protoplanets we may take the pres- 
ent mean density of Jupiter or of the Sun, because their relative mass 
loss cannot be very significant. For the Earth we take p,=12 g cm-*F, 
and it then follows that the initial radius was .in the range 14 to 7.1 
thousand kilometres, the loss of mass being anywhere between 2 to 3 
and 0.2 times the present mass of the Earth. The loss of mass from 
Venus would be of the same order; much more mass could have been 
lost from Pluto — if the high mean density for this planet is correct. 

The total amount of material ejected from all the planets since the 
origin of the solar system could exceed 10?*? to 107? g. This value is 
of the same order as the total mass of comets and other minor bodies 
created during the history of the solar system. This shows that inside 
the planets there must have been powerful energy sources far greater 
than anything derived from gravitational collapse or radioactive decay. 
It is quite natural to suppose that the energy supply was preserved 
from the initial stellar condition of the planetary material. 


MINOR PLANETS 


The data from the system of asteroids agree well with our con- 
clusions from the system of comets. Table II shows the distribution 
of the absolute magnitudes g of the 1746 permanently numbered 
objects. The first seven values, up to and including that for g = 10-11, 
probably charactenze the real distribution of asteroidal sizes in the 


TABLE II 
Distribution of absolute magnitudes of minor planets 


g.:::455 5-6 6-7 7-8 8-9 9-10 11-12 


2 | 6 £I 87 209 345 395 


accessible region of space (up to 5.5 AU from the Sun), and from 
them we may obtain the. following dependence of the number n and 
the mass M: 


n = (0.000651 x 2.949 
log M = 26.74 — 0.6 g. 
Figure 1 also shows the distribution, the above expression for n being 
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Fig. 1. Distribution of absolute magnitudes g of the minor planets. The broken line shows 
the distribution extrapolated from the brighter objects. 


The extrapolated number of minor planets of g = 19.5 is thus 
n = 7.6 x 10*, and their combined mass is M = 10'? —10*#® g, from 
which it follows that the total mass of the asteroids up to g = 19-20 
is of the order 10** to 10*” g. Considering that the total volume of 
the planetary system and the volume of the visibility region are in the 
ratio (40/5*= 500, we deduce that the total mass of asteroidal 
material in the solar system is some 10** to 10** g, which is again 
approximately consistent with the cometary data. 


EVIDENCE FROM METEOROIDS. 


According to Brandt and Hodge (1964) some 10” to 10” g of 
meteoroidal matter encounter the Earth daily and are pulverized in 
its atmosphere. Taking into account the Earth's attraction, this 
corresponds to a volume of approximately 10'* km*. Supposing 
meteoroid density to be the same over the volume occupied by the 
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system of planets (10*? km?) the total mass of meteoroids must 
amount to 10? g. Since these particles move along the cometary 
orbits, orbiting the Sun in decades or at most a few centuries, we may 
deduce that the total amount of finely dispersed substance produced 
during the existence of the solar system cannot be less than 10** x 
105 :0:7=10*- to 10?* 8. 

Among photographic and radio meteors a significant proportion 
have small perihelion distances (q<0.4 AU) and large eccentricities; 
the majority have aphelion distances not exceeding 3 to 4 AU 
(Vsekhsvyatskii, 1967). More than a quarter of all the particles move 
in rather eccentric orbits relatively near the Sun. The Poynting- 
Robertson effect implies that the lifetimes of such particles are rather 
small and measured only in hundreds or at most thousands of years. 
Solar corpuscular radiation is still more effective at dispersing and 
Sweeping out these particles. We conclude that the particles observed 
near the Sun arise in the inner region of the solar system. It seems 
impossible to explain their character by capture from long-penod 
orbits or their creation as a result of the disintegration of comets. 

It has already been suggested that objects with orbits of small 
perihelion distance and small semimajor axis (e.g., P/Encke, P/Wilson- 
Harrington, Icarus, the Apollo asteroids, etc.) could arise as a result 
of eruptive processes on Venus, the space missions having indicated 
temperatures there of the order 800 K, pressures of more than 100 
atm, a large amount of dust in the upper atmosphere, and rapidly 
varying dark features above the cloud cover that appear to consist of 
clouds of volcanic ash. 

The peculiarities of all the groups of minor bodies thus illustrate 
the rapid dynamical and physical evolution especially evident in the 
case of comets and meteoroids. Together with the results of analysis 
of meteorites they give evidence of the processes of ejection from the 
SUrfaces of satellites and planets (the Moon, the satellites of Jupiter 
and Satum, Venus, Mars, and the Earth). 
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[Editor's Postscript — 


The eruptive evolution process for the origin of comets, proposed by Prot. 
Vsekhsvyatskii, is quite distinct from the cometary-origin mechanism propounded 
by Immanuel Velikovsky (Ct. The Birth of Venus from Jupiter,” KRONOS, I, 
Il, pp. 3-5). Prof. Vsekhsvyatskii has, however, defended his own position with 
considerable vigor; and it is just possible that, sometime in the future, further 
Scientific discovery may eventually support both hypotheses. 

For now, it should prove highly instructive to list a few of the objections 
raisxed by some scientists against Prof. Vsekhsvyatskii's conclusions, along with 
the Soviet astronomer's rebuttal. The criticisms presented here were voiced at 
the June 1974 international symposium — *Velikovsky and the Recent History 
of the Solar System” — held at McMaster University in Hamilton, Ontario. 


1) There is no basis for assuming that terrestrial volcanism could eject matter 
from Earth. This has never been observed. 


This remark is the consequence of unfamiliarity with the history of volcanic 
phenomena on Earth — and with the conclusions of Lagrange, Humboldt, 
Cuvier, Pavlov, and other inves tigators. It reflects the mistaken notions of many 
contemporary geologists who consider volcanism only in terms of magmatic 
activity on Earth. Our analysis of the phenomena of powerful, explosive erup- 
tions proved the. expulsion of matter into interplanetary space even in the 
present period of relative tranquility on Earth (See Physical Journal, Kiev 
University, 19355, no. 8). Observations of the rings of Satum, information about 
Venus during the history of the peoples of the Earth (I. Velikoysky), and many 
other data demonstrate the expulsion of matter from the surfaces of the planets. 
The results of molecular radiospectroscopy in the cosmos demonstrate the 
universality of this process in the universe. 
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2) There is no known mechanism by which matter could be ejected from 
Jupiter or Saturn or other planets. 


The mechanism of eruptive evolution is delineated in my writings (See 
Ambartsumyan, Problems in Contemporary Cosmogony, 2nd edition, 1972). 
This problem still awaits detailed working out, following a clarification of the 
physical and dynamical principles of the internal structure of the planets con- 
Sistent with the results of the Ceruptive theory” Here are required radical 
changes in deeply rooted but certainly mistaken notions. The Situation with this 
problem recalls the period between Copernicus” discovery and the Subsequent 
completion of the Copernican revolution (Kepler, Galileo, Newton. 


3) We have no hint of any remnants of stellar sources of energy” in the 
planetary interiors, nor can it be imagined what kind of sources these might be. 


This affirmation is completely unfounded. The peculiarities of the giant 
planets, which have preserved high activity over 5 X 10? years; the condition of 
Venus, and also of all the other planets — long ago forced even many geologists 
to discard ideas about zone melting” caused by aggregations of radioactive 
matter, and other Similar hypotheses. True knowledge about the nature of the 
planets is $till in its infancy, and it is necessary that a large number of scientists 
{not only astronomers, but also physicists, mechanicians, geophysicists, chemists, 
radioastronomers) acquaint themselves with the foundations of the "eruptive 
theory Meanwhile, the discoveries of Pioneer 10 and Mariner 10 are important 
w1messes. 


4) During expulsion from a planet, cometary ices would be vaporized; the 
comet would be dispersed, not congealed. 


The answer to this question was already given by my work long ago. In the 
eruption of the icy envelopes of the planets (frozen atmospheres), icy masses 
(cometary nuclei) could not be subjected to noticeable yaporization, even with 
the planets close to the Sun. Currently, this process of the disintegration of 
Stellar substance in its planetary phase is Studied by radioastronomers, who 
observe the Sources of cometary molecules in the mm. and cm. ranges. I am 
turning my attention to the latest models for Jupiter's satellites {See Mercury, 
Vol. 3, No. 1, 1974), closely conforming to my own scheme for the evolution of 
the protoplanets. 


The Soviet Venera 9 and 10 landings, and recent American radar studies of 
Venus (See Science News, 9/18/76, p. 181), have provided strong evidence of 
internal tectonic activity — possibly volcanism — on that planet. Additionally, 
the postulated *greenhouse”” effect for Venus' high surface temperature is totally 
incompatible with the latest astronomical findings for the planet. With respect 
to the Venusian data, it is especially appropriate to quote Prof. Vsekhsvyatskii 
once again: My work has proven that the upper atmosphere [of Venus], with its 
multilayered cloud cover saturated with aerosols (ashy or icy particles) will be 
completely opaque for solar rays in the optical range and that therefore the 
"greenhouse model of Venus is groundless. A volcanic model of Venus was 
proposed in the collection, Problems of Cosmical Physics, No. 6, 1971, Kiev 
University.] 


ALEXANDER AT THE ORACLE* 


IMMANUEL VELIKOVSKY 


[t is presently believed that there is no Surviving original con- 
temporary Egyptian account of Alexander the Great's famous pil- 
grimage to the Oasis of Siwa which was Situated 300 miles south- 
west of Alexandria on the remote western border of Egypt and 
Libya. [t was here that the great oracle of the god Amon presided; 
and it was here that Alexander came to consult the oracle. What 
passed between them is not known for certain. Alexander died with- 
out disclosing the exact details of the divine utterances he received 
and Egyptian Sources have remained conspicuously Silent on the 
incident. 

Nevertheless, it would appear that an inscribed Stone — the 
Maunier .Stele — presently dated to the Twenty-first Dynasty (and 
removed in time from Alexander by Some 700 years) is, in fact, the 
very. document which pertains specifically to Alexander before the 
oracle. The Somewhat enigmatic Maunier Stele makes complete 
Sense when juxtaposed with later Classical accounts of Alexander's 
oracular visit; and this crucial piece of Egyptian evidence has only 
defied detection until now due to chronological misplacement. Thus, 
a conversation between two individuals, which was erroneously made 
to span Several centuries, has now become synchronical once again. 


*.. + - *. ''*. . * 


ALEXANDER BEFORE THE ORACLE OF AMON IN THE OASIS 


In the fall of —332 Alexander crossed the desert and came to 
Egypt. The Persian satrap, who could not-depend on the people of 
Egypt, offered no resistance. The population received Alexander 
jubilantly. *The Egyptian people hailed him with joy as their de- 
liverer from the Persian yoke.”!) He sacrificed to Apis and brought 
royal offerings; this implies that he was crowned king of Egypt where 
'*the Pharaoh was regarded as the incarnation of the greatest god.” (2) 
He arranged athletic and literary contests and took care also that the 
customs of Egypt and its religious services be held in honor. 

During Alexander's stay in Egypt a large group of captured rebels 
were brought to him from the islands of the Aegean, and he banished 
the rebels of Chios — Appolonides and his followers — to Yeb in 
Southern Egypt. First he went some distance South; then he pro- 
ceeded to the western mouth of the Delta and had surveyors plan a 


*This article is one of the chapters from Velikovsky's S00N-to-be published book — 
PEOPLES OF THE SEA. See The Book Case on page 115 of this issue for details. 
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large city — the future Alexandria. From there he visited the oracle 
of Amon in the oasis of Siwa, where he was pronounced a son of 
Amon (Zeus) and the incarnation of the god himself. Returning 
from the desert, he organized the administration of the country and 
then, pressed by military considerations (at Tyre he rejected a peace 
offer by Darius), left Egypt in the early spring of —331. 

The most famous incident — his visit to the oracle of Amon — 1s de- 
scribed' by a number of authors; some of them used the no longer 
extant record of Callisthenes, who accompanied Alexander on many 
marches and liked to boast that Alexander was famous not for what 
he did but for what Callisthenes wrote about him. Ptolemaeus and 
Aristobulus and other contemporaries of Alexander — their records 
are not extant — as well as Cleitarchus, a resident of Alexandria, who 
collected material from eyewitnesses of Alexander's exploits, served 
as Sources for the Greek and Roman authors of following centuries 
who wrote about Alexander in Egypt.'?) 

Egyptian sources are supposedly silent on Alexander's visit to the 
oracle of Amon in the desert. But Alexander was not one of Egypt's 
regular visitors, and the oracle of Amon was the chief sanctuary 
for the people of Egypt in the fourth century; therefore this silence 
on the subject of Alexander's pilgrimage is enigmatic. 


One of the most prominent documents of the period of the 
Twenty-first Dynasty is the $so-called Stele of the Banished, or 
Maunier Stele, found in Luxor, now in the Louvre. The stele is in a 
poor state of preservation (*very difficult to read”). Its text deals 
with the oracle of Amon and the affairs of the oasis. It was composed 
by a high pniest of Amon, Menkheperre, son of Peinuzem. Peinuzem 
was one of the priest-princes who rewrapped the royal mummies. 

The text begins with the date: Year 25, Third month of the Third 
Season, day 29.” After some broken lines this follows: The majesty 
of this august god was [again broken lines]. Then he took his ways 
to the scribes, surveyors,®) people.” The high priest, described on the 
Stele also as *©commander in chief of the army,” is named: *Menkhe- 
perre, triumphant, son of King Peinuzem-Meriamon . . . companion 
of his footsteps.” 

The text proceeds: 


MAUNIER STELE: Their hearts rejoiced because he had desired 
to come to the South in might and victory, in order to make satisfied 
the heart of the land, and to expel his enemies. 


The victor who expelled his enemies was received with rejoicing. 
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In the first month of the third season the following took place: 


MAUNIER STELE: He arrived at the city with a glad heart; the 
youth of Thebes received him, making jubilee, with an embassy be- 
fore him. The majesty of this august god . . . establish[ed] him 
[the high priest of Amon] upon the throne of his father, as High 
Priest of Amon-Re, king of gods. 


The victorious god — or the divine victor — accorded him honors 
and presents and confirmed him in his office. 

In the fourth month of the third season, on the fifth day of the 
feast of the Birth of Isis,” 


MA UNIER STELE: The majesty of this august god, lord of gods. 
Amon-Re, king of gods, appeared [in procession], came to the great 
halls of the house of Amon, and rested before the inclosure wall of 
Amon. The High Priest of Amon-Re, king of gods, commander in 
chief of the army, Menkheperre, triumphant, went to him and praised 
him exceedingly, exceedingly, many times, and he founded [for him] 
his offering, even [every] good thing. 


Modern scholars assume that there are two actors in the story: 
the high priest and his god-oracle. These scholars wonder about the 
procedure: *It appears as if he had long been absent from Thebes, 
and needed to secure the recognition of the god; it is by no means 
the condition of a resident head of the priesthood.”'®) 

"His majesty” who arrived in the south as a victor 1s clearly not 
Menkheperre because he is referred to in the same text as one whom 
his majesty confirmed in the office of high priest. 

After the high. priest of Amon had praised his divine visitor "ex- 
ceedingly,” and brought offerings *ffor him,” he started to interrogate 
the oracle. 


MAUNIER STELE: Then the High Priest of Amon, Menkheperre, 
triumphant, recounted to him, saying: 

*O my good lord, (when) there is a matter, shall one recount it?” 
Then the great god nodded exceedingly, exceedingly.” 


The high priest asked about 


MAUNIER STELE: . . . the matter of these servants, against whom 
thou art wroth; who are in the oasis, whither they are banished. 
Then the great god nodded exceedingly, while this commander of the 
army [the high priest] with his hands uplifted, was praising his lord, 
as a father talks with his own son.®) 


The end of the last sentence is most unexpected. A priest 
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would speak to the god Amon as a son to a father, but not as a 
father to a son. Nevertheless, the text of the stele says that the 
priest spoke to the god as a father speaks to a son. The baffled 
translator of the text remarked: The inversion of the members 
of the comparison 1s in the original.” 

By repeating and developing his question, the priest succeeded 
in obtaining the answer that the exiles who were in the oasis 
Should be removed, and in the future no exiles should be ban- 
ished there. It was obviously important to the priest to make 
Sure that this oracle of the god was made known and observed. 
He said: 


MAUNIER STELE: *©O my good lord, thou shalt make a great 
decree in thy name, that no people of the land shall be banished to 
the distant region of the oasis ——— from this day on.”” Then the great 
god nodded exceedingly. ——— It shall be made into a decree upon 
a stele and be set up in thy cities.” 


Making decrees and writing them on steles was the prerogative of 
kings. 

The second question put by the priest to the oracle of Amon refers 
in some way to murderers, whether they should be punished by 
execution. 


MAUNIER STELE: Then the High Priest of Amon, Menkheperre, 
triumphant, went to the great god, saying: As for any person, of 
whom they $hall report before thee, A slayer of living ——— thou 
Shalt destroy him, thou shalt slay him.” Then the great god nodded 
exceedingly, exceedingly. 


The combination of words in the question referred by the high 
priest to the oracle of Amon, concerning the *'slayer of living,” ap- 
peared strange, and its meaning was asserted to be obscure: it caused 
difficulty to its first (Brugsch) and later (Breasted) translators and 
resulted in the strained passage just quoted. 

Before the last question and the answer of the oracle to it, the 
text contains a Sentence that appears to be unrelated to the context: 
*While I was in the womb; when thou didst form [me] in the egg,” 
as if to the god Amon was attributed the physical creation of the 
divine lord while in a womb. 

The stele contains also a request for benediction or for a prophecy 
of good fortune and benevolence on the part of the gods: *Grant 
that I may spend a happy life .. .. . .”* It was accompanied by a ques- 
tion: *Will all achievement be my portion?”*(1®) The request is 
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granted and the oracle announces: *There is purity and health wher- 
ever thou tarriest.” 

The entire stele is regarded as cryptic. *The remarkable errand” 
of the priest ''is intentionally narrated in such veiled language that 
it is impossible to determine exactly what its nature was.” (1) But we 
Shall find the text clear. 

The following circumstance must not be overlooked: the text dis- 
closes the fact that the priest asked that a decree based upon the 
answers of the oracle should be placed in the cities of Egypt, and the 
present stele, found in Luxor (Thebes), indicates that his request was 
carried out. Therefore the oracle need not necessarily have been that 
of the Amon of the place where the stele was discovered. The pre- 
occupation with an oasis makes it apparent that the stele deals with 
the oracle of Amon of the oasis. But we $shall proceed best if we 
tollow Alexander on his famous journey to the oracle of Amon. 

He came from the north as victor and liberator of the country 
from 1ts Persian enemies, whom he expelled; he arranged festivals in 
the cities of Egypt and was joyfully acclaimed by the youth of the 
country. He acknowledged and confirmed the civil and religious 
officials of the country, permitted the district governors to govern 
their own districts as had been their way all along.” 7?) ©From 
Memphis, ascending the river, the king penetrated to the interior of 
Egypt,” and then the sailed downstream towards the sea” and 
*himself marked out the ground plan of the city [Alexandria]. 
There he directed the surveyors of- the land, who measured the site 
and *fordered those in charge of the work to proceed with it, while 
he himself set out for the temple of Amon.”(1>) He made his journey 
to the oasis in the rainy season, for it is told that a rainfall helped 
him in the desert. 

The castle in the middle of the oasis was surrounded by a triple 
wall. Quintus Curtius Rufus wrote of it: 


The first rampart encloses the ancient palace of their kings; within 
the second are lodged the prince's wives, children, and concubines 
— here, likewise, is the oracle of the god; in the outward circle of 
bastions were posted the royal armed attendants and bodyguards. 16) 


This teaches us that the high priests of the oracle in the oas1s 
claimed royal titles. Herodotus (II, 32), who in the mid-fifth century 
wrote about the northern oasis in his description of Libya and Egypt, 
Said that a king ruled in the oasis of the oracular shrine of Ammon.” 
Diodorus of Sicily gave a few more details about this home army: 


Within the third wall were the lodgings of the archers and darters, 
and guard-houses of those who attend as guards upon the prince 
when he walks abroad.!” 


From these descriptions we see that the priest of the oracle of 
Amon in the oasis was a prince who had an army of his own, which 
fact explains the titles used in the stele: prince, pnest, commander 
of the army. 

When Alexander and his guard arrived at the outer wall surround- 
ing the castle, the chief priest came out and saluted the king. In the 
language of Plutarch: 


When Alexander had passed through the desert and was come to 
the place of the oracle, the prophet of Amon gave him salutation 
from the god as from a father.(1) 


Strabo, who cited Callisthenes, wrote: 


The priest permitted the king alone to pass into the temple in 
his usual dress, but the rest changed their clothes; . . . all heard the 
oracles from outside except Alexander, but he inside.(!”) 


The flattery with which the priest addressed Alexander on meet- 
ing him before the wall is mentioned by several authors: so Curtius 
Rufus speaks of concerted adulation” accorded by the priest to 
Alexander. The stele says: 


MAUNIER STELE: The majesty of this august god, lord of gods, 
Amon-Re . . . came to the great halls of the house of Amon, and 
rested before the inclosure wall of Amon. The High Priest . . . 
Menkheperre, triumphant, went to him and praised him exceedingly. 
exceedingly, many times, and he founded [for him] his offering, 
even [every] good thing. (9 


The offering 1s mentioned by Plutarch: Alexander made splendid 
offerings to the god.” All the authors who described this visit told 
about the way the pnest addressed Alexander. Diodorus says: 


When Alexander was introduced by the priests into the temple, 
and saw the god, one of the old prophets addressed himself to him, 
and said: *God save thee, my son, and this title take along with thee 
from the god himselt.” 


Alexander answered, **Your son [I will ever be called.” 

Now we see that the words on the stele about the priest fpraising 
his lord, as a father talks with his own son,”” are not an *finversion of 
a comparison. 


Curtius Rutus, too, wrote (IV, vii): 


As the king was approaching, the senior priest saluted him **son.” 
affirming, *that his father, Jupiter [Amon], bestowed that title.” 


This application of the term *son” to Alexander by the priest of 
Amon which 1s stressed by Diodorus, Plutarch, and Curtius Rufus 
is important because of its singularity and because it makes clear and 
venifies the otherwise absurd sentence of the stele. 

The way in which this oracle answered questions was peculiar. 
On the stele it is repeatedly said: *The great god nodded exceed- 
ingly, exceedingly.” ' Diodorus said the same of the oracle of Amon 
visited by Alexander: *The god by a nod of his head directs them.” 
Strabo, too, dwelt on this peculiarity: 


The oracular responses were not, as at Delphi and among the 
Branchidae, given in words, but mostly by nods and tokens, as in 
Homer, *Cronion spoke and nodded assent with his dark brows,” 
the prophet having assumed the role of Zeus; however, the fellow 
expressly told the king that he, Alexander, was son of Zeus. 


Here 1s a further reason why the priest spoke to his idol and to 
Alexander in similar fashion (calling both god Amon): Alexander 
was proclaimed an incarnation of the god Amon (Zeus) himselt. 
Moreover, he was assured of being a physical son of Amon. The 
words -on the stele telling the divine victor that Amon tormed him in 
the egg gain in meaning. 

Alexander not only suffered himself to be called Jupiter's son, 
but required it.”” When fortune has induced men to confide entirely 
in herself, she commonly makes them more avaricious of glory than 
able to sustain it.” 

From the Great Harris Papyrus dating from the reign of Ramses 
[HI or IV, it is known that exiles were regularly sent to the south- 
em oasis to do forced labor in the gardens belonging to the temple. 
From antiquity to Christian times the southern oasis was a deporta- 
tion place for offenders. Before Alexander came to the oasis of the 
oracle of Amon he sent some of his enemies, brought to him from 
Chios, to Heb, misunderstood by Greek authors as Yeb, which was 
Elephantine on the Nile; but Heb was the name of the southemn 
oasis.(22) 

The priest of the oracle of Amon was very anxious for the king 
to decree that no exiles should be sent to the oases. 

The question that interested Alexander was, according to Dio- 


dorus: 


*Whether I have executed justice upon all my father's murderers, 
or whether any have escaped?” At which the oracle cried out, *Ex- 
press thyself better, for no mortal can kill thy father, but all the 
murderers of Philip have suffered just punishment.”(*?) 


Curtius Rufus tells it this way (IV, vn): 


The king proceeded to inquire, **Whether all who conspired the 
death of his father had been punished?”” The response was that **the 
crime of no one could hurt his father, but that all the murderers of 
Philip had suffered punishment. 


Plutarch's version is similar (XX VII of Alexander): 


The prophet of Ammon gave him salutation from the god as from 
a father; whereupon Alexander asked him whether any of the mur- 
derers of his father had escaped him. To this the prophet answered 
by bidding him to be guarded in his speech, since his was not a 
mortal father. Alexander therefore changed the form of his question 
and asked whether the murderers of Philip had all been punished. 
. . . The god gave answer that . . . Philip was fully avenged. 


Now we have the real meaning of the awkwardly translated sen- 
tence on the stele about the punishment of the murderers. There 1s 
no sense in a question about whether murderers must be punished; 
even without an oracle everyone knows that they must. The question 
actually was whether all the murderers of Alexander's father had been 
punished, and the answer was: None of the murderers (of Philip) 
escaped punishment. 

The hieroglyphics on the stele, where the question was asked and 
the words *murderer” and living” were found in one sentence, were 
Speaking not of the murderer of the living” but whether any assas- 
Sin was Still among the living. And the answer was not, **Thou shalt 
destroy him, thou shalt slay him,” but Thou hast not failed to de- 
stroy him, to kill him.” | 

Alexander also asked whether he would enjoy good fortune and 
whether the god would give the entire world to his dominion, or in 
Plutarch's words, **Whether it was given to him to become lord and 
master of all mankind?” To this the priest answered that ©the god 
would certainly bestow upon him what he had desired,” and that 
*his wonderful successes and prosperous achievements were evidences 
of his divine birth” (Diodorus); we remember the words on the stele, 
*Grant that I may spend a happy life . . .”* and Will all achievement 
be my portion?” 


Alexander ©bestowed many rich and stately gifts upon the ora- 
cle”) and gave the priest ©large gifts of money,”2) or, in the words 
of the stele, "his majesty decreed to him many gracious wonders.” 

The twenty-tifth year, the royal date of the stele, is a date con- 
nected with Alexander. He was born in —356. On his visit to Egypt 
from the late fall of —332 to the spring of —331, he was in his twenty- 
fifth year. The royal years of Alexander must have begun with his 
birth, as he was pronounced by the oracle the son of a god and not 
of a mortal. 

The twenty-fifth year of the stele; the arrival of the victor who 
came to the south and freed the country by expelling the enemies: 
the acclaim by the population of the country; the jubilation and 
festivals; the confirmation of the priests; the work of surveying the 
land (for the new city); the royal visit to the oracle of Amon with 
every little detail including the king's arrival before the walled en- 
closure, the coming of the priest with blessings and flattery, the fact 
that the priest was a hereditary prince and a-ccommander of archers 
and darters, his addressing the majesty the king” by the name of 
Amon and the title **son"”” that he gave to the royal guest and the 
asSertion that he was bodily formed by the god while in *an egg””; 
the curious way the oracle had of nodding answers, the question 
about the exiles and the request for a royal decree, the question 
about the murderers and whether any escaped punishment and were 
Still among the living; the gifts to the priest and the offerings to the 
god — all these are described by the Greek and Latin authors in the 
Story of Alexander's visit to the oracle of Amon in the oasis, as well 
as by the priest of the oracle himself. Also the order of the questions 
and of the responses is exactly the same on the Stele of the Banished 
and in Alexander's Greek and Latin biographies. 

The stele dates from the fourth century; more precisely, from the 
early Spring of —331. | 

Once again the so-called Twenty-first Dynasty reveals itselt as that 
of the princes of the oases, where they were established by the 
Persians to command the outposts on the Libyan front. The stele of 
a priest-prince, Menkheperre, of the oracle of Amon of the Siwa 
oasis describes Alexander's visit to that place; the accounts of the 
Greek authors agree with that of the priest-prince even in small 
details. 

It has often been said that no Egyptian record of the visit of Alex- 
ander to the oracle of Zeus-Amon in the oas1s exists.(®) But this is 
not the case: the Stele of the Banished is Such a record. 


It is also said that we $shall never know what answer Alexander 
received from the oracle in the oasis, beyond what was reported by 
those who accompanied him, but who were not inside the temple 
at the oracle's delivery. They reported that he promised to tell the 
Secret to his mother upon his return to Macedonia. Alexander *in 
a letter to his mother says that he received certain secret responses 
which he would tell to her and to her alone” (Plutarch) — but he 
never returned home. ©fWhat questions he [Alexander] put to the 
oracle, what answers he received — these are problems which his- 
torians have debated ever since and to which we shall never know the 
correct answer for Alexander kept his own counsel. He wrote to his 
mother telling her that he would communicate his secret to her alone 
after his return; but since he did not go back to Macedonia it died 
with him.” This regret at our ignorance of the oracle's pro- 
nouncements and the resignation as to the chance ever to leam of 
what went on between the king and the priest are also unwarranted 
Since we have the oracle's answers to Alexander's questions incised 
in stone of the Stele of the Banished, prepared by the priest, the 
other person who participated in that famous but secret session. 


* #* #* #+ XK 


DID ALEXANDER VISIT THE EGYPTIAN THEBES? 


Alexander remained in Egypt from the fall of —332 to the spring 
of —331. Of his activities in Egypt, his founding of Alexandria and 
his visit to the Siwa oasis are best known because they are described 
by all his late Greek and Latin biographers; they, however, selected 
their material from no longer extant writings of Alexander's com- 
panions on his compaign of conquest of Asia and Egypt in Africa. 
Cleitarchus, a resident of Alexandria soon after its founding, col- 
lected written and oral information about Alexander in order to 
compose a biography. His work is known mainly through quotes 
and references in later writers. 

The problem that we shall raise now is a minor one: did or did not 
Alexander visit Thebes, the capital of Upper Egypt? In the de- 
Scriptions of his sSojJourn in Egypt, as found in late biographies, such 
information 1s absent and it seems as if he limited his itinerary to the 
Delta or Lower Egypt, its old capital Memphis being named, and the 
future site of Alexandria, and the desert road to the northern oasis. 
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As to this journey, the testimonies of Ptolemy and Callisthenes con- 
tradict — whereas one has it that Alexander returned by the same 
route he went, namely, along the coast and then southward, the 
other gives a return route by an entirely inland route. From among 
the late authors, Curtius Rufus injects a sentence quoted by me on 
an earlier page; 'From Memphis, ascending the river, the king pene- 
trated to the interior of Egypt,” but in a passage close to the end of 
his narrative the: same author states: Alexander felt a strong in- 
clination . . . to visit the interior of Egypt, and even Ethiopia. The 
celebrated palace of Memnon and Tithonus was about to draw him, 
eager to explore antiquity, almost as far as the Tropic of Cancer. But 
the impending war. . . denied time.”” 

By the palace of Memnon, Curtius Rufus must have meant the 
temple of Luxor built by Amenhotep III since his colossal seated 
Statues on the western plain of Thebes, across the Nile from Luxor, 
were known in the Greek world as representing the legendary 
Memnon.©® Thus it appears that Curtius Rufus made Alexander 
penetrate the interior of Egypt up the river, but not as far as Aswan, 
close to the Tropic of Cancer, not even as far as Thebes. 

The nature of Alexander, curious, exploring, and also vain, would 
hardly let him omit a visit to the temples of the ancient capital known 
to im from reading Homer: Achilles, Alexander's foremost hero, 
Speaks of the unexcelled riches of the hundred-gated Thebes with 
two hundred chariots to each gate; to. the Greeks it was the most 
Splendid city in the entire world. Even today Thebes yearly draws 
many tourists. As the son of the god Amon, Alexander must have ' 
telt a strong inclination to visit the majestic temple of Amon in 
Karnak — the eastern Thebes: he did not spare himselt the discom- 
fort of the desert travel to Siwa, a journey of many days, and a com- 
fortable boat could take him to Thebes in a shorter time. He spent 
full half a year tarrying in Egypt and was not prevented by consider- 
ations of shortness of time from sailing up the stream to Thebes. 
Also it is proper to suppose that in order to be crowned king of Upper 
and Lower Egypt, the title he assumed, he would have had to appear 
for a ceremony at Thebes as well as Memphis. 


In the Luxor and Karnak temples of Amon, Alexander built votive 
chambers, and some of the bas-reliefs with Alexander on them are 
Still preserved and shown to tourists. These votive chambers Strongly 
convey the idea that Alexander visited Thebes and Sacrificed there 


to Amon, the supreme deity.of the Egyptian pantheon. 


From the Stele of the Banished (Maunier Stele) the same con- 
clusion can be drawn. Their [people's] hearts rejoiced because | his 
majesty] had desired to come to the South in might and victory, 
in order to make satisfied the heart of the land, and to expel his 
enemies. . . .** The reference to South” could conceivably mean 
merely that the king arrived in Egypt from the north — he came from 
Macedonia via Anatolia, Syria, and Palestine — but the next passage 
reads: *He arnved at the city with a glad heart; the youth of Thebes 
received him, making jubilee, with an embassy before him.”” The 
damaged stele, in the next sentence, has a reference to his majesty 
establisching Menkheperre *upon the throne of his father, as High 
Priest of Amon-Re, king of gods, commander in chief of the armies 
of the South and North.” It would be an extremely strained sup- 
position to assume that the jubilee” was all for the high priest who 
arrived at Thebes, upon his appointment, and not for his majesty ” 
who appointed or confirmed him in his hereditary post. 

The votive inscription of Alexander in the Amon temple at Kar- 
nak deserves some renewed attention on the part of archaeologists. 
Thutmose III was known by the royal nomen Menkheperre. This 
was, as we learned, also the name of the prince-priest who received 
Alexander in the oasis. Therefore, it would be worthwhile to re- 
examine the extant parts of the inscription in order to decide 
whether it is correct to say that *Alexander built a votive chamber 
for Thutmose III.” It could be so, since Thutmose III was the great- 
est military hero of Egyptian history, who lived and warred six hun- 
dred years before Alexander”); but could it not be that the name 
Menkheperre there refers to the high priest and would not Menk- 
heperre himself be the one to take care that Alexander's name or 
figure should be carved in Karnak in some relation to himself? A 
Son of Menkheperre, as we $shall see, wrote a long inscription about 
Some trivial matter on the walls of Karnak and would a much more 
important event be omitted from mention there by his father? The 
Stele of the Banished was actually found in Luxor, the other temple 
compound of Thebes. Yet there are strong indices that the chapel 
Alexander built was, as is usually thought, in honor of the famous 
ancient pharaoh. 

*The Oracle of Amun at Siwa was a branch of that of Thebes.”(9) 
This also explains why Menkheperre should be active in both places. 
Either before his pilgrimage to the oasis or upon his return from 
there, Alexander visited Thebes. 


OM > W ND 


10. 


It. 
12. 
13. 


14. 
13; 
16. 
I7. 
18. 
19. 
20. 
Zh. 


P# 


23: 
24. 
ZI. 
26. 


ZTF: 


28. 
29. 


©9050 


REFERENCES 


U. Wilcken, Alexander the Great (London, 1932), p. 113. 
Ibid., p. 115. | 

Arrian, Anabasis of Alexander, III; Diodorus; Plutarch. 
Breasted, Ancient Records, Vol. I'V, Sec. 650, note. 


Breasted translates this as *inspectors.” Brugsch translates the sentence: *Da legte 
er den Weg zuruck zu den Schreibern, den Vermessern und zu den Leuten.” H. 
Brugsch, Reise nach der Grossen Oase (1878), p. 86. 


Petrie, History of Egypt from the XIXth to the XXXth Dynasties, Vol. III, p. 211. 
Breasted, Records, Vol. IV, Sec. 655. 

Ibid. 

Ibid., note. 


Brugsch's translation: *Wird mir aller Lohn zu Theil?”” Brugsch, Recueil de monu- 
ments egyptiens (Leipzig, 1862-85), I, 39 ff., and his Reise nach der Grossen Oase. 


Breasted, Ancient Records, Vol. IV, Sec. 650. 
Arrian, Anabasis of Alexander, [II, 1. 


Quintus Curtius Rufus, The History of the Life and Reign of Alexander the Great, 
trans. P. Pratt (London, 1809), IV, VII. 


Arrian, Anabasis of Alexander, [II, 1. 

Plutarch, Lives, Alexander, trans. B. Perrin (Loeb Classical Library, 1919), XXVI. 
Curtius Rufus, The History of the Life and Reign of Alexander the Great, LV, VII. 
Diodorus, The Historical Library, XVII, 5. 

Plutarch, Lives, Alexander, XXVII. 

Strabo, The Geography, XVII, i, 43. 

Breasted, Ancient Records, Vol. IV, Sec. 654. 


Curtius Rufus, The History of the Life and Reign of Alexander the Great, IV, 
Chap. vii. 


*Der Name des Tempels, oder vielmehr der Ortlichkeit, dessen Cultusmittelpunkt er 
bildete, wird unzihlige Male in den Texten genannt: er lautete Heb oder Hib.” 
Brugsch, Reise nach der Grossen Oase, pp. 19 and 25 ff. Cf. also the chapter The 
Great Oasis as a Place of Exile in Antiquity,” Ibid., p. 83. 


Diodorus, The Historical Library, XVII, 5. 
Ibid. 


Plutarch, Lives, Alexander, XXVII, 4. 


]. Grafton Milne, *Alexander at the Oasis of Ammon” in Miscellanea Gregoriana 
(Vatican, 1941), p. 148. 


H. Idris Bell, Egypt from Alexander the Great to the Arab Conquest (Oxford, 
1948), p. 30. 


See my Oedipus and Akhnaton, p. 38. 
Ages in Chaos, I, pp. 143-77. 
Fakhri, Siwa Oasis, p. 42. 


CONDITIONING, COPING, AND CONCEPTS" 


A. MANN PATERSON 


The Greeks divided reality into being and becoming. Both being 
and becoming were physical states. States of becoming were visible; 
they resulted from human sensation. States of being were invisible to 
man and could only be known in a fragmentary way from inference. 
Physical things grew and developed (from out of being) into becoming, 
and then they corrupted and returned to being. This was an economy 
ruled by physical law. It was a physical dialectic that produced a 
harmonious kosmos. | 

Physical, here, included both those things or processes that were 
visible and those that were invisible to man. Plato's intelligible world 
was the world of the intellect that was the complement to the world 
of senses. They were distinct from each other, but they were joined 
by the participation of the sensual ideas from sensation with the 
formal ideas of the intellect. Tradition, or culture, also provided hand- 
me-down 1deas from the intellect that participated with the ideas 
inaugurated in the world of sensation. 

Ideas in the intelligible or intellectual world could participate with 
each other, Plato taught. And ideas in the sensible world could be 
related to each other. However, the ideas that were related to each 
other all within the sensible world were considered to be related on a 
Iike-to-like basis, and this was considered as casual thinking. The 
ideas in the world of the intellect that had entered from the sensible 
world participated here by awakening all or part of a dormant capac- 
ity the intellect possessed for formulation of propositions. Then 
formulations could be symbolized in the intellect and put into more 
complex relationships with other such formulas. Culture provided 
many hand-me-down concepts that connoted these complex formulas 
put together in the intellect. This was a constantly on-going proce- 
dure, and the movement of sensible into intelligible or intelligible 
into sensible was very rapid motion. In order to analyze the process, 
one could only arbitrarily start where he chose — describing his start- 
ing point as completely as possible. Then a deductive argument would 
be used to test the nature of any original assertion. 


*(This article is one of 22 essays contained in an Anthology presented to Dr. Immanuel 
Velikovsky on December 5, 1975, in honor of Dr. Velikovsky and the 25th anniversary of 
Worlds in Collision; it is our hope to publish the Anthology in its entirety — The Ed.) 
Copyright © 1975 by A. Mann Paterson 
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An assertion from the world of becoming was always the place to 
Start for Plato, because that was the originating place for any human 
observer. In trying to describe his assertion, the observer would start 
out by gathering the like-to-the-like. This gathering was called re- 
membering and was a casual association of ideas. When a casual 
generalization was reached by remembering, a procedual pause was 
brought in by Plato. 

This casual generalization was set aside on purpose. Three method- 
ological concepts were brought into the discussion. They were beauty, 
good, and true. The observer was guided through a discussion of these 
three terms in that order. Here, myths that carried the meaning of 
these concepts were used to attempt to dilate the frame of reference 
of the observer. The myths used to demonstrate beauty called up the 
observer's emotional ardors. The myths that demonstrated the good 
then called for only his altruistic passions. Finally, the myths that 
demonstrated the true then called for only his impersonal fervor to 
know for Sure What he could know as a human capable of reasoning. 
The movement from the myth for the good, to the myth for the true. 
had begun a downward journey in deduction. The observer had 
crossed the logical dividing line and was now focused in the intelligible 
world. 

At this point, with the observer having been cleansed of extraneous 
tervors (as they were washed away with the myths of beauty and 
good), only the impersonal fervor for truth remained. -The observer 
now responds well to the guidance and suggests that he, himselt, 
negate his casual generalization and take that negation as true. He 
puts it in the if-then form and rigorously re-collects any possible case 
that he had ignored in making his first casual generalization. 

Plato reports that this is strict reasoning. It is deductive, and all 
deductions that logically follow from the statements taken as true 
must be formulated. Next, the observer must check these deductions 
' in the sensible world. If the observer can find one single case that 
confirms any of these deductive predictions, and that Seems to con- 
tradict his original assertion, he will understand that his original 
asSertion was not certain. 

Here, we see the employment of myth as a logical tool in order 
that the observer's chain of reasoning be cleared of extraneous mate- 
rials. The myth is planned and used deliberately, with complete 
awareness that it is a myth. The extraneous material, left behind, was 
largely that which had lingered in the memory in an uncritical way, 
and had not been allowed to spoil the deduction with abortive, un- 
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Plato understood the lingering material to be in the world of be- 
coming, although it was not visible. This lingering material could get 
into the intellectual side only if it was able to participate in awakening 
a dormant capacity in the intellect for formulation of a proposition. 
Plato only allowed (in his model) for the intellectual's capacity to be 
exercised upon formulation of beauty, the good, and the true. Under 
the guidance of the true, human facts were guaranteed rationality. 
Beauty and good were auxiliary to this accomplishment. Therefore, 
the lingering materials from past experience were all appropnated to 
the true — by way of beauty and goodness. Beauty and goodness were 
formulas that carried in appropriate myths in order to prepare the 
observer for the third stage, the true. 

On the other hand, in dealing with the implementation of a de- 
ductive formula in a rational society of the uninitiated, Plato says, 
*Let us construct a myth”. Myth was to be taught as fact, in com- 
plete awareness by those who taught it that it was a myth. It was an 
audio-visual aid to be used for implementation of a deductive formula 
(based on beauty, goodness, and truth). It was needed because of the 
infancy of those unable to participate in the on-going dialectical 
process. However, these myths were completely transparent to the 
mature dialecticians, who became very astute at reflexive analysis. 
These men understood that beauty and good served the true. 

Aristotle differed from Plato on this matter. For him, myths were 
to be used to provide a sensual catharsis. He did not make the dis- 
tinction between the intellectual world and the sensible world. He 
made the distinction between the terrestrial world and the celestial 
world. An observer experienced direct grasp of brute fact”*. This 
experience was imprinted upon his memory, and the mold stamped 
there would provide the observer with an organizing of future ex- 
penience into facts. The mind of the observer was blank at birth, and 
the character of his molds was a function of his peculiar nature. Men 
were usually either intellectually virtuous or merely morally virtuous. 

Those men of intellectual virtue would have a contemplative ca- 
pacity for *direct grasp of brute fact”. Their blank minds would have 
molds set up in their memory from their kind of direct grasp of brute 
fact”. These men would recognize and experience a mode of exist- 
ence far different from those merely morally virtuous men. The 
morally virtuous man would experience *direct grasp of brute fact”, 
Suited to his nature, that was not that of a reflective world. The myth 
was useful in order to help this merely moral man to have catharsis of 
his unfortunate passions. Therefore, myths were used that would 
afford the moral man a vicarious opportunity to express outrage, 
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hostility, etc. The lingering things here are not placed as originating 
in the world of becoming. Here, lingering things are in the memory, 
and their character is determined by the kind of direct grasp of brute 
fact” that each peculiar nature dictates. A man of intellectual 
virtue has in his memory divine lingering things. A morally virtuous 
man would have a range of good and bad things that would linger. He 
would be in perpetual conflict. 

About the thirteenth century, Aristotle was chosen as the Philos- 
opher for official Christianity. His ideas were christianized. There- 
tore, the history of myths for Christian cultures has been largely 
Aristotelian. Myths have been presented as facts to all. And 
Aristotle taught that practice and repeated practice was necessary for 
the morally virtuous in order to balance their natures, which were 
essentially in conflict. Therefore, the myths were composed of fear- 
tul and terrible materials in order to afford men in conflict the proper 
catharsis. Even the fairy tales in Christian societies carry this theme 
forward with the horrors of Red Riding Hood, Hansel and Gretel, etc. 

This background is important in order to understand the funda- 
mental ideas to which people of our culture have been subjected 
Since birth. And even those groups who have not been born into 
these teachings find themselves reacting to them, because of the 
human habit of invidious comparison of oneself with others. So all 
those who live in a culture where the majority of persons are con- 
ditioned by these ideas are also conditioned. 

What counts here is the blunt fact that individuals who work in the 
natural sciences are acculturated human beings. Therefore, although 
Some individuals are called natural scientists”, or *historians', or 
whatever, they operate only partially as methodologians. 

Capek has pointed out that the concepts used in classical mechanics 
have been re-defined by quantum/relativity physics. And yet, the 
operators and theorists who use these concepts are Seen to vse them 
in the same old way. The original way of using them 1s seen to channel 
the logic of these reasoners. : If this is so (and Capek makes a con- 
vincing case), then it can be easily understood that the infantile, 
ordinary, childhood understanding of many of these concepts must 
also still play a role in the way these concepts are really used. To 
carry the full implication out, one sees quickly that no matter what 
formal disciplinary aims we might have, the original and pristine 
nuances involved in these concepts direct a portion of our thinking. 
Our formal, disciplinary condition as scientists, historians, philos- 
Ophers, etc. arrives very late. 


If we continue our study of this point, it becomes apparent that 
the physical events in the external world have been subjected to 
questionable interpretations by human habit for hundreds and hun- 
dreds of years. 

As recently as three hundred seventy-five years ago, Giordano 
Bruno was burned alive for calling the universe infinite. (amongst 
other defiances). Just before that, Edmond Peacham was tortured 
(and died prematurely), for writing a sermon that called for freedom 
from oppression. The list is too long and too tragic to pursue it here. 
But these considerations point up graphically that the human, in the 
name of lofty conceptual postures, has been conditioned to hate that 
which is not law fin his father's house””. Or, he may, out of outrage, 
become fanatic in his embrace of the opposite position. 

From the most critical scientific work of the thinking researcher, 
the facts of human psychology are pretty well understandable. Man 
must cope with a socio-political milieu in which each human 1s im- 
bedded. Man develops ways and means totally unknown to himselt 
in order to pursue his fullest potentials. Repression ( organismically 
rapid) 1s a coping mechanism that may well be the most crucial. For 
man becomes what he is by virtue of what he cannot be. 

Facts undoubtedly have been reified into myths and legends 
throughout human history. And pure myths (contrived for one 
reasoOn or another) have been confused as facts. It should readily be 
admissible that one observer may routinely accept as fact what is 
actually only a myth. And it should be admissible that an observer 
may routinely accept as myth what is actually a fact. This kind of 
awareness, 1n itself, is a valuable insight, to be taken seriously. These 
are problems of an extremely rough character here. Quickly, it can 
be appreciated that all of us have understood some of our facts to be 
only myths. This insight is quite common. But which ones of our 
facts escape even cursory examination? These facts seem immune to 
critical attention. It can also be quickly appreciated that all of us have 
had to tum myths into facts. This is also a very common insight. 
What was once Buck Rogers is now NASA. But which ones of our 
myths escape even cursory examination? These myths are immune 
to our cnitical attention, too. 

Dr. Velikovsky's theory of racial amnesia is a serious theory be- 
cause 1t rests upon human experience. His theory of interplanetary 
collisions in historical times is a legitimate premise for natural science 
to examine. These premises have produced hundreds of correct pre- 
dictions. Dr. Velikovsky's premises that reconstruct ancient history 
are also perfectly legitimate postulates. 
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Dr. Velikovsky's work has integrated much of the findings of the _ 
Special Sciences (such as the findings about *stones and bones”). 
His work has submitted that human scholarship done by human 
beings will be polluted psychologically. Perhaps the necessary con- 
nection between matters of fact is the shivering flesh, as constant 
conyjoining may be based upon organismic conservation. 

When we fully understand\ the role of myth in our logical 
accomplishments, it would seem appropriate to support Dr. Velikoy- 
Sky's analytical efforts to have his theories properly tested. In cases 
where he has correctly predicted hundreds of scientific findings, it is 
no longer acceptable that the theories that helped him deduce these 
predictions remain *unorthodox”. 

Bruno had exercised full, precise logic upon the heliocentric theory 
of Copernicus. He refused to go along with the unanalyzed epis- 
temological foundations upon which the theory rested. Bruno made 
the full deduction and rendered a cosmological model that was di- 
vested of human psychological habits. 

In our own time, Einstein made a Copernican-like shift in his 
recognition of an observer. His observer was mathematized by the 
physical disciplines and became a $space-time co-ordinate. As Bruno 
reformed deductive inference in the sixteenth century, Dr. Velikov- 
s$ky does in our own. The observer for Dr. Velikovsky is a finite, 
physically-bound system. The mathematical witness of today's 
physical theory rests upon the existence of human individuals. 

The ancient witness in Dr. Velikovsky's multi-disciplinary synthes1s 
rests upon the existence of human individuals also. If the mathe- 
matical witness is a legitimate theoretical term, then $0 1s the 
ancient witness. Both of these witnesses are suggested by human 
experience, but neither one of them is abstracted from 1t. 

Whether a theory uses a mathematical witness or an ancient wit- 
ness will depend upon the comprehensiveness of the theoretical per- 
spective being used. Within the discipline of mathematical physics, a 
mathematical witness is a perfectly legitimate deductive term. From 
the multi-disciplinary, integrated perspective of Dr. Velikovsky, an 
ancient witness is also a perfectly legitimate deductive term. 

The ancient -witness used by Dr. Velikovsky, although method- 
ologically as legitimate as the mathematical witness, brings forth 
passionate and uncritical rejection. Why? The role of myth in our 
acculturation experience has a lot to do with this reaction. The 
ancient witness has, by tradition, been bound into sacred books. 
Men, operating as scientists, have also been operating as men com- 
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questionable interpretations by human habit for hundreds and hun- 
dreds of years. 

As recently as three hundred seventy-five years ago, Giordano 
Bruno was burned alive for calling the universe infinite (amongst 
other defiances). Just before that, Edmond Peacham was tortured 
(and died prematurely), for writing a sermon that called for freedom 
from oppression. The list is too long and too tragic to pursue it here. 
But these considerations point up graphically that the human, in the 
name of lofty conceptual postures, has been conditioned to hate that 
which is not law *in his father's house””. Or, he may, out of outrage, 
become fanatic in his embrace of the opposite position. 

From the most critical scientific work of the thinking researcher, 
the facts of human psychology are pretty well understandable. Man 
must cope with a socio-political milieu in which each human 1s im- 
bedded. Man develops ways and means totally unknown to himselt 
in order to pursue his fullest potentials. Repression ( organismically 
rapid) is a coping mechanism that may well be the most crucial. For 
man becomes what he is by virtue of what he cannot be. 

Facts undoubtedly have been reified into myths and legends 
throughout human history. And pure myths (contrived for one 
reason Or another) have been confused as facts. It should readily be 
admissible that one observer may routinely accept as fact what is 
actually only a myth. And it should be admissible that an observer 
may routinely accept as myth what is actually a fact. This kind of 
awareness, in itself, is a valuable insight, to be taken seriously. These 
are problems of an extremely rough character here. Quickly, it can 
be appreciated that all of us have understood some of our facts to be 
only myths. This insight is quite common. But which ones of our 
facts escape even Ccursory examination? These facts seem immune to 
critical attention. It can also be quickly appreciated that all of us have 
had to tur myths into facts. This is also a very common insight. 
What was once Buck Rogers is now NASA. But which ones of our 
myths escape even cursory examination? These myths are immune 

to our cnitical attention, too. 

Dr. Velikovsky's theory of racial amnesia is a serious theory be- 
cause it rests upon human experience. His theory of interplanetary 
collisions in historical times is a legitimate premise for natural science 
to examine. Ihese premises have produced hundreds of correct pre- 
dictions. Dr. Velikovsky's premises that reconstruct ancient history 
are also perfectly legitimate postulates. 
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Dr. Velikovsky's work has integrated much of the findings of the 
Special Sciences (such as the findings about *stones and bones”). 
His work has: Submitted that human scholarship done by human 
beings will be polluted psychologically. Perhaps the necessary con- 
nection between matters of fact is the shivering flesh, as constant 
conyjoining may be based upon orgeanismic conservation. 

When we fully understand the role of myth in our logical 
accomplishments, it would seem appropriate to support Dr. Velikov- 
Sky's analytical efforts to have his theories properly tested. In cases 
where he has correctly predicted hundreds of scientific findinss, it is 
no longer acceptable that the theories that helped him deduce these 
predictions remain *unorthodox”. 

Bruno had exercised full, precise logic upon the heliocentric theory 
of Copernicus. He refused to go along with the unanalyzed epis- 
temological foundations upon which the theory rested. Bruno made 
the full deduction and rendered a cosmological model that was di- 
vested of human psychological habits. 

In our own time, Einstein made a Copernican-like shift in his 
recognition of an observer. His observer was mathematized by the 
physical disciplines and became a space-time co-ordinate. As Bruno 
reformed deductive inference in the sixteenth century, Dr. Velikov- 
Sky does in our own. The observer for Dr. Velikovsky 1s a finite, 
physically-bound system. The mathematical witness of today's 
physical theory rests upon the existence of human individuals. 

The ancient witness in Dr. Velikovsky's multi-disciplinary synthes1s 
rests upon the existence of human individuals also. If the mathe- 
matical - witness is a legitimate theoretical term, then so 1s the 
ancient witness. Both of these witnesses are suggested by human 
experience, but neither one of them is abstracted from it. 

Whether a theory uses a mathematical witness or an ancient wit- 
ness will depend upon the comprehensiveness of the theoreticai per- 
Spective being used. Within the discipline of mathematical physics, a 
mathematical witness is a perfectly legitimate deductive term. From 
the. multi-disciplinary, integrated perspective of Dr. Velikovsky, an 
ancient witness is also a perfectly legitimate deductive term. 

The ancient witness used by Dr. Velikovsky, although method- 
ologically as legitimate as the mathematical witness, brings forth 
passionate and uncritical rejection. Why? The role of myth in our 
acculturation experience has a lot to do with this reaction. The 
ancient witness has, by tradition, been bound into sacred books. 
Men, operating as scientists, have also been operating as men com- 


mitted to this tradition. According to these scientists, the ancient 
witness cannot be deduced from the empirical data of human ex- 
perience. If this was to be done, then the ancient witness would be 
torn out of his sacred place. Sacred events would become mundane 
events. | 

If this objection is valid, then the mathematical witness must yield 
to the same fate. This mathematical witness moves in the same space- 
time in which the sacred events occurred. He moves in the same 
space-time in which the sacred gods moved. Sacred space-time has 
become peopled with mathematoids. 

In our recent past, natural science followed along Baconian lines 
in a schizophrenic posture. Completely acculturated analysts rendered 
physical theory based upon the metaphysics of prudent believers. 
The natural scientist finds himself today with no comprehensive 
theory that can unify his procedures with an integrated explanation 
of his natural science. As Bruno cautioned, there is no way that the 
last button on a vest can be buttoned properly, if the first button was 
not perfectly executed. Bruno wrote about the error of confusing 
metaphor with fact. He constantly cautioned about feelings that 
corrupted human knowing. Bacon carried forth this awareness. How- 
ever, Bacon caused the practice of mixing myth with fact in the 
SOC10-political realm to be legitimate. He called for prudent subju- 
gation of industrial and physical science to the myth. And yet, 
Bacon taught that method in the natural sciences should proceed by 
suspension of human Idols. 

It is one thing to report that there need not be any ©fnecessary 
connection” between matters of fact, and it is quite another thing to 
declare that our facts are independent of each other. Our conjoined 
1mpressions may very well be conjoined by shivering flesh. Deductive 
argument cannot be clear of accumulated experiences of human in- 
dividuals as long as the explanandum must describe the phenomenon 
to be explained. And deductive argument cannot be clear of human 
experiences as long as the explanans must contain empirical contents, 
true sentences, and a general law that is the temporal or logical ante- 
cedent of the explanandum. All of these concepts (such as: describe, 
phenomena, empirical, true, etc.) are inadequate, as they are not 
clarified enough to demonstrate the deduction process that supposedly 
takes place. And yet, with these kinds of concepts and their aux- 
ihary clutter (confirmation, significance and verification) as their 
bodyguards, operators in the sciences charge Dr. Velikovsky with 
failure to demonstrate his deductive inference. The inadequate con- 


cepts remain the warp of the natural sciences. Theories (the woot) 
composed from these concepts will bind these warps into the fabric 
of most deduction. 

It is true that human experience is s0 many insensible accidents as 
far as the cosmos 1s concerned, as Bruno taught. But this does not 
mean that human cultures do not produce individuals who generate 
their facts from feelings that lay repressed but formative to human 
logic. In short, the recognition that the cosmos is independent of 
man does not imply that man is outside of nature. Man feels, and 
because of his feelings, he comes to know. Unless the emotive 
aspect of every single fact in human experience is recognized and 
analytically excisxed from models of physical theory, man will be 
organismic cause of the cosmos, rather than rational principle of it. 
As Bruno warned, the point is principle of the line, but it is not 
cause of the line. And man 1s not the cause of the cosmos but is 
capable of acting as a rational principle of it. Irrational ideologies 
functioning as aesthetic forms or moral forms cannot nourish human 
natural science if they abridge it. And men who operate as natural 
Scientists must know this. 


INTERDISCIPLINARY BIBLIOGRAPHY 


Aristotle: The Basic Writings of Aristotle (ed. by Richard McKeon). New York: Random 
House, 1941. 


Barnes, Harry Elmer: Social Institu tions. New York: Prentice Hall, Inc., 1946. 
Becker, Ernest: The Denial of Death. New York: Free Press, 1973. 


Benjamin, A. Cornelius: Science, Technology, and Human Values. Columbia: University 
of Missouri Press, 1965. 


Bertalanffy, Ludwig von: General System Theory. (Rev. ed.). New York: George 
Braziller, 1968. 


Boole, George: The Mathematical Analysis of Logic. New York: Barnes and Noble, 1965. 
: The Laws of Thought. New York: Dover Publications. 
Bridgman, P. W.: The Nature of Physical Theory. Princeton: University Press, 1957. 
: The Logic of Modern Physics. New York: Macmillan, 1948. 
aka : Reflections of a Physicist. New York: Philosophical Library, 1950. 
Broad, C. D.: Scientific Thought. London: Routledge and Kegan Paul, 1923. 


Bruno, Giordano: Dialoghi Italiani: Dialoghi Metafisici e Dialoghi Morali. Nuovamente 
ristampati con note da Giovanni Gentile. Terza edizione a cura di Giovanni 
Aquilecchia. Firenze: Sansoni, 1957. 

Capek, Milic: The Philosophical Impact of Contemporary Physics. New York: American 
Book Co., 1961; Van Nostrand Reinhold Co., 1967. 


De Morgan, Augustus: A Budget of Paradoxes. London: Longmans, Green, and Co., 1872. 


T5 


Farber, Marvin: Naturalism and Subjectivism. Springfield, Illinois: Thomas, 1959. 


: Phenomenology and Existence: Toward a Philosophy Within Nature. New 
York: Harper Torchbook, 1967. 


: The Aims of Phenomenology. New York: Harper Torchbook, 1966. 


The Foundation of Phenomenology: Edmund Husserl and the Quest for a 
Rigorous Science of Philosophy. Third Edition. Albany: State University 
of New York Press, 1968. 


Freud, Sigmund: The Basic Writings of Sigmund Freud (trans. and ed. by Dr. A. A. Brill). 
New York: Modern Library, 1938. 


Jevons, Stanley W.: The Principles of Science: A Treatise on Logic and Scientific Method. 
New York: Dover Publications, 1958. 


Joad, C. E. M.: Philosophical Aspects of Modern Science. London: George Allen & Unwin 
Ltd., 1932. 


Jowett, B.: (trans.) Dialogues of Plato. New York: Random House, 1937. 2 vols. 
Linton, Ralph: The Study of Man. New York: Appleton-Century Co., 1936. 
Maslow, Abraham: The Psychology of Science. New York: Harper and Row, 1966. 


Morgan, Lewis: Ancient Society (ed. by Leslie A. White). Cambridge: Belknap Press of 
Harvard University Press, 1964. 


Nobel Lectures, Physics. New York: Elsevier Publishing Co. 1901-1921, 1967. 1922-1941, 
1965. 1942-1962, 1964. 


Paterson, A. M.: The Infinite Worlds of Giordano Bruno. Springfield, Illinois: Thomas, 1979. 
——- : Francis Bacon and Socialized Science. Springfield, Illinois: Thomas, 1973. 
Perry, Ralph Barton: General Theory of Value. Cambridge: Harvard University Press, 1926. 


Piaget, Jean: The Child's Conception of the World. New York: Harcourt, Brace and Co., 
1929. 


Plato: The Dialogues. Loeb Classical Library. Cambridge: Harvard University Press. 
Twelve volumes. 


Quine, W. V.: Word and Object: Cambridge: Massachusetts Institute of Technology Press, 


1960. 

— : The Ways of Paradoxes: and other Essays. New York: Random House, 
1966. 

—  : Methods of Logic. (third edition) New York: Holt, Rinehart and Winston, 
Inc., 1972. 


Rose, Lynn: Aristotle's Syllogistic. Springfield, Illinois: Thomas, 1968. 

: Plato's Dialectic, forthcoming. 

Scheffler, Israel: Science and Subjectivity. New York: Bobbs-Merrill Co. Inc., 1967. 
: The Anatomy of Inquiry. New York: Alfred A. Knopf, 1967. 


Schilpp, Paul Arthur (ed.): Albert Einstein: Philosopher-Scientist. New York: Harper 
Torchbooks, 1959. 2 vols. 


Wild, John: Plato's Theory of Man: An Introduction to the Realistic Philosophy of 
Culture. Cambridge: Harvard University Press, 1946. 


: Plato's Modern Enemies and the Theory of Natural Law. Chicago: Univer- 
Sity Press, 1953. 


Whitehead, Alfred North: The Concept of Nature. Cambridge: University Press, 1955. 
Velikovsky, Immanuel: Worlds In Collision. New York: Macmillan, 1950. 

: Ages in Chaos. New York: Doubleday, 1952. 

: Earth In Upheaval. New York: Doubleday, 1955. 


(typescript produced by m. azzarelli) 


SIN AND THE CONTROL SYSTEM * 


JoHN V. MYERS 


Why We Quote from the Mythologies of the New World 


Since uniformitarian scholars do not believe in cataclysms and in 
the cosmic origins of religions, they can seldom catch a religion at the 
precise moment of its inception, but are forever condemned to begin 
their study at some point far down the line, after the transmoerifica- 
tions of time have converted the object of their study into a veritable 
mishmash. 

What they can do — and often in quite brilliant and thorough fash- 
10n — 1s to trace its concepts, rites and motifs to some other religion, 
to s0me other people, or to some other time. When they do this, how- 
ever, they are not really solving the problem of origin; they are merely 
demonstrating how widespread the problem is. 

To exclude — for everyone but the most rabid of diffusionists — 
the possibility of tracing the ©origins” of the concepts we are dis- 
cussing to the Egyptians, or to the Canaanites, or to the Babylonians, 
or to the Sumerians, we will give examples of them not only from the 
literatures of the Biblical world and the Greek world, but from that 
of the New World as well. 


The Garden of Eden and the Destruction of the Golden Age 


What did our ancestors believe had been the cause of these periodic 
cosmic catastrophes which we maintain were the starting points for 
many of the world's religions? Here we paraphrase some remarks of 
Velikovsky made during the course of a lecture at Columbia 
University: 


So what was the reaction of man to these experiences? 
He felt guilty. This was his only hope. He — or his ances- 
tors — had committed some $in. Now, if he were to change, 
maybe there would be some hope for his future. 


*(This article is one of 22 essays contained in an Anthology presented to Dr. Immanuel 
Velikovsky on December 5, 1975, in honor of Dr. Velikovsky and the 25th anniversary ol 
Worlds in Collision; it is our hope to publish the Anthology in its entirety — The Ed.) 


Copyright © 1975 by Lewis M. Greenberg and Warner B. Szemore _ 
(The above will also appear as a chapter of a yet to be completed multi-volume work on the 


origin, history, and psychology of religion, by Cardona, Myers, Greenberg, and Sizemore.) 
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And so we see repeatedly that after each catastrophe — 
the survivors look for a new set of rules to follow. By doing 
this, they would become different, and there would be hope 
for their future. 


Velikovsky is clearly implying that our ancestors believed that it 
was through their incorrect behavior that they had brought the catas- 
trophes upon themselves. Is there any scriptural evidence to support 
this contention of Velikovsky? | 


Genesis 2-3 passim: The Lord God took the man and put 
him in the garden of Eden to till it and keep it. And the 
Lord God commanded the man, saying, **You may freely 
eat of every tree of the garden; but of the tree of the know- 
ledge of good and evil you shall not eat, for in the day that 
you eat of it you shall die.”... 

So when the woman saw that the tree was good for food, 
and that it was a delight to the eyes, and that the tree was 
to be desired to make one wise, she took of its fruit and 
ate; and she also gave some to her husband, and he ate .. ... 

But the Lord God called to the man, and said to him, 
**. . . Have youeaten of the tree of which I commanded you 
not to eat?” 

The man said, ©The woman whom thou gavest to be with 
me, she gave me fruit of the tree, and I ate.” 

Then the Lord God said to the woman, What is this that 
you have done?” The woman said, The serpent beguiled 
me, and I ate.”.... 

Then the Lord God. . . sent him forth from the garden 
of Eden, to till the ground from which he was taken. 

He drove out the man; and at the east of the garden of 
Eden he placed the cherubim, and a flaming sword which 
turned every way, to guard the way to the tree of life. 


There are five elements in this passage which lead us to the con- 
clusion that the garden of Eden — that is, the Golden Age — was 
destroyed by cosmic catastrophe: 


The first is the sudden change of the climate from benign to harsh. 
The second is that the people were driven into migration, a phe- 
nomenon normally associated with cataclysm. 
The third is the presence of the cherubim. Cherubim are angels, 
and angels were originally personified celestial prodigies. /Cf. WC, 
**The Archangels.”/ 


The fourth is the sudden replacement of innocence by sin and guilt. 
This cataclysmic mutation of the psyche must have been provoked by 
a correspondingly cataclysmic mutation of the physical environment. 

The fifth is the nature of what Adam and Eve learned when they 
ate of the tree. They learned of the existence of good and evil — that 
is, they learned the true nature of the universe, that it is s0metimes 
benevolent and sometimes malevolent. In religious terms, they leamed 
that the sgame God who walked and talked with Adam in the cool of 
the evening could become — in one unpredictable moment — an 
angry and evil monster bent on the total destruction of his own 
creation. 


Thus, for one brief instant, our ancestors — like Job — looked upon 
the Face of God. And like Job, they recoiled from the horror of what 
they had seen. The realization that the power that held them in the 
palm of its hand was evil was too painful to bear. It was less painful 
to take the evil upon themselves, and to believe that it was because of 
their evil that they were being punished by a righteous God. Only in 
this way could there be any hope of controlling a capricious and 
brutal universe, for now they could escape the wrath of God by 
doing what was right in His eyes. 

It was at this moment — when our ancestors flinched in the face of 
reality and took upon themselves the evil of God — that sin and guilt 
were born, and religion came into existence. 

Even $0, the burden was great, and someday God would have to 
take it back upon himself, where it rightly belonged. 

Thus we see that the Bible tells the old story backward. Adam and 
Eve were not driven out of Eden because they had sinned; they 
assumed that they had sinned because they had been driven out. 

Since the story of a Golden Age appears in widely scattered regions 
of the globe, there must have been at one time an extremely broad 
bank of benign climate with little seasonal variation. As Velikovsky 
has suggested somewhere, this effect could have been produced by an 
extremely vertical position of the earth's axis. 


The Deluge 


Genesis 6.11, 13; 7.1: Now the earth was corrupt in 
God's sight, and the earth was filled with violence. 

And God said to Noah, *©I have determined to make an 
end of all flesh: for the earth is filled with violence through 
them: behold, I will destroy them with the earth.” 

Then the Lord said to Noah, ©*Go into the ark, you and 
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all your household, for I have seen that you are righteous 
before me in this generation.” 

The cause of the deluge was the sin of violence. The only surviv- 
ors were the righteous Noah and his family. Thus has the collective 
amnesia Shifted the consequences of catastrophe to the sinful, and 
Spared the righteous. 

It is precisely here — in the near annihilation of the human race by 
cosmic catastrophe — that we have the origins of salvation for the 
righteous, and the remnant of the redeemed. 


The Destruction of Sodom and Gomorrah 


Genesis 19 passim: Then the Lord rained on Sodom and 
Gomorrah brimstone and fire from the Lord out of heaven; 
and he overthrew those cities, and all the valley, and all the 
inhabitants of the cities, and what grew on the ground. . . . 

So it was that, when God destroyed the cities of the 
valley, God remembered Abraham, and sent Lot out of the 
midst of the overthrow, when he overthrew the cities in 
which Lot dwelt. 


To discover the reason that Abraham and his people were spared, 
we tum back to Genesis 18. Here we read that when the Lord and his 
two angels visited Abraham and Sarah by the oaks of Mamre, they 
were greeted with hospitality. In Genesis 19, we read that when the 
two angels of destruction (those celestial prodigies again:) visited Lot 
and his family i Sodom, they were again received with hospitality. 
The Sodomites, on the other hand, were extremely inhospitable. 
Salvation, therefore, was the reward for granting hospitality to 
Strangers. We will return to this theme of hospitality when we examine 
Jesus' description of the Last Judgment. 

In these passages we have an excellent example of one of the 
favorite devices of the collective amnesia — converting the cataclys- 
mic approaches of heavenly bodies into friendly visits by the gods to 
the "go0d” people. (If this seems a little startling, the reader should 
remember that cataclysms tend to be interpreted by their survivors, 
not by their victims.) 


Baucsis and Philemon 


Long, long ago, Jove in his mortal dress 
Came to this country with his lively son — 

The one who stemmed from Atlas, a brisk boy 
Who'd dropped his wings but held a magic wand. 
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They knocked for shelter at a thousand homes 
And learned a thousand gates were locked against them. 
At last a cottage roofed with straw and grass 

Swung its doors wide. Within these shabby walls 

Old Baucis and wife Philemon survived. 

Equal in age, both pious and reserved. 


[Ihe old couple make Jove and Hermes (Jupiter and Mercury) 
welcome, and prepare them a humble meal of bacon, olives, cherries, 
wine, lettuce, cottage cheese, radishes, and baked eggs. 

When the wine bowl becomes empty, it fills again by magic. This 
reveals to the old couple that their guests are no ordinary mortals. 
Determined to offer them a more fitting repast, they attempt to chase 
down their old **watch-dog” goose, but it takes refuge in Jove's lap. ] 


"Don't murder the poor goose; we're gods on earth,” 
The two gods cried. This un-god-fearing country 
Shall be condemned, but you, my dears, shall not: 
Leave home at once, and we'll climb up the mountain.” 
Staggering on crutches Baucis, Philemon 

Took the long path uphill, and when they'd reached 
An arrow's flight from where the top loomed high, 
They turned to see the land they'd left below them: 

A flood rose over everything in sight, 

Except their house. . . . 


/Ovid, The Metamorphoses, trans. Horace Gregory 
(New York, 1958), Book VIII, pp. 226-29. / 


Again that weird pinpoint accuracy of the cataclysm in picking oft 
the wicked and sparing the innocent. Again, salvation through hos- 
pitality. Again the cataclysmic approaches of heavenly bodies con- 
verted into friendly visits by the gods to the *good” people. 


Vucub-Caquix and the Destruction of the Men of Wood 


Popol Vuh 1.3: Immediately the wooden figures were 
annihilated, destroyed, broken up, and killed . . . those that 
they had made, that they had created, did not think, did not 
Speak with their Creator, their Maker. And for this reason 
they were killed, they were deluged. A heavy resin fell 
from the sky...... 

This was to punish them because they had not thought 
of their mother, nor their father, the Heart of Heaven, called 
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all your household, for I have seen that you are righteous 
before me in this generation.” 

The cause of the deluge was the sin of violence. The only surviv- 
ors were the righteous Noah and his family. Thus has the collective 
amnesia shifted the consequences of catastrophe to the sinful, and 
Spared the righ teous. 

It is precisely here — in the near annihilation of the human race by 
cosmic catastrophe — that we have the origins of salvation for the 
righteous, and the remnant of the redeemed. 


The Destruction of Sodom and Gomorrah 


Genesis 19 passim: Then the Lord rained on Sodom and 
Gomorrah brimstone and fire from the Lord out of heaven; 
and he overthrew those cities, and all the valley, and all the 
inhabitants of the cities, and what grew on the ground... .. 

So it was that, when God destroyed the cities of the 
valley, God remembered Abraham, and sent Lot out of the 
midst of the overthrow, when he overthrew the cities in 
which Lot dwelt. 


To discover the reason that Abraham and his people were spared, 
we tum back to Genesis 18. Here we read that when the Lord and his 
two angels visited Abraham and Sarah by the oaks of Mamre, they 
were greeted with hospitality. In Genesis 19, we read that when the 
two angels of destruction (those celestial prodigies again:) visited Lot 
and his family in Sodom, they were again received with hospitality. 
The Sodomites, on the other hand, were extremely inhospitable. 
Salvation, therefore, was the reward for granting hospitality to 
Strangers. We will return to this theme of hospitality when we examine 
Jesus” description of the Last Judgment. 

In these passages we have an excellent example of one of the 
favorite devices of the collective amnesia — converting the cataclys- 
mic approaches of heavenly bodies into friendly visits by the gods to 
the good” people. (If this seems a little startling, the reader should 
remember that cataclysms tend to be interpreted by their survivors, 
not by their victims.) 


Baucis and Philemon 


Long, long ago, Jove in his mortal dress 

Came to this country with his lively son — 

The one who stemmed from Atlas, a brisk boy 
Who'd dropped his wings but held a magic wand. 
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They knocked for shelter at a thousand homes 
And learned a thousand gates were locked against them. 
At last a cottage roofed with straw and grass 

Swunsg its doors wide. Within these shabby walls 

Old Baucis and wife Philemon survived. 

Equal in age, both pious and reserved. 


[The old couple make Jove and Hermes (Jupiter and Mercury) 
welcome, and prepare them a humble meal of bacon, olives, cherries, 
wine, lettuce, cottage cheese, radishes, and baked eggs. 

When the wine bowl becomes empty, it fills again by magic. This 
reveals to the old couple that their guests are no ordinary mortals. 
Determined to offer them a more fitting repast, they attempt to chase 
down their old *watch-dog” goose, but it takes refuge in Jove's lap. ] 


*Don't murder the poor goose; we're gods on earth.” 
The two gods cried. This un-god-fearing country 
Shall be condemned, but you, my dears, shall not: 
Leave home at once, and we'll chmb up the mountain.” 
Staggering on crutches Baucis, Philemon 

Took the long path uphill, and when they'd reached 
An arrow's flight from where the top loomed high, 
They turned to see the land they'd left below them: 

A flood rose over every thing in sight, 

Except their house. .. . 


/Ovid, The Metamorphoses, trans. Horace Gregory 
(New York, 1958), Book VIII, pp. 226-29. / 


Again that weird pinpoint accuracy of the cataclysm in picking off 
the wicked and sparing the innocent. Again, salvation through hos- 
pitality. Again the cataclysmic approaches of heavenly bodies con- 
verted into friendly visits by the gods to the **good” people. 


Vucub-Caquix and the Destruction of the Men of Wood 


Popol Vuh 1.3: Immediately the wooden figures were 
annihilated, destroyed, broken up, and killed . . . those that 
they had made, that they had created, did not think, did not 
Speak with their Creator, their Maker. And for this reason 
they were killed, they were deluged. A heavy resin fell 

- Ttrom the sky-.-.-.. 

This was to punish them because they had not thought 

of their mother, nor their father, the Heart of Heaven, called 
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Huracan. And for this reason the face of the earth was 
darkened and a black rain began to fall, by day and by 
night. .... 

1.4: It was cloudy and twilight then on the face of the 
earth. There was no sun yet. Nevertheless, there was a 
being called Vucub-Caquix who was very proud of himselt. 

The sky and the earth existed, but the faces of the sun 
and the moon were covered. 

And he [Vucub-Caquix] said: E. . . I shall now be great 
above all the beings created and formed. I am the sun, the 
light, the moon,” he exclaimed. ©Great is my splendor. 
Because of me men s$hall walk and conquer. For my eyes 
are . . . bright... .; my teeth shine like precious stones..... 
My nose shines afar like th? moon, my throne is of silver, 
and the face of the earth is lighted when I pass before my 
throne. 

*So, then, I am the sun, I am the moon, for all mankind. 
So shall it be, because I can see very far.”... 

And all this happened when the flood came because of 
the wooden people. 


Here we have — separated by eight thousand miles and an ocean 
from the land of the Bible — the same concept of destruction because 
of sin, and the same operation of the collective amnesia in shifting 
the consequences of catastrophe to other people — from the right- 
eous **'men of maize” to the sinful and half-human *men of wood.” 

How can this be? For the simple reason that the New World and 
the Old World had two important things in common in the year of 
1500 B.C. — the cataclysmic visit of the Venus-comet and the response 
of the human mind to it. 

The *resin”” which fell from the sky is, of course, the sticky bitu- 
men which precipitated from the clouds in which Venus enveloped 
the earth. This bitumen was the prototype of the aromatic gums and 
resins which the American Indians burn unto their gods to this very 
day. 

Vucub-Caquix is the brilliant head of the comet — the demonic 
agent of the destruction and one of the American counterparts of the 
Canaanitic Helel, prototype of Isaiah's Lucifer. 


The Plague of Thebes and the Black Death 


Oedipus: O children, last born stock of ancient Cadmus, 
What petitions are these you bring to me 
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With garlands on your suppliant olive branches? 
The whole city teems with incense fumes, 
Teems with prayers for healing and with groans. . . . 


Priest: O Oedipus, ruler of my land, you see 
How old we are who stand in supplication . . . . 
The rest of the tribe sits with wreathed branches, 
In market places, at Pallas' two temples, 

And at prophetic embers by the river. 

The city, as you see, now shakes too greatly 

And cannot raise her head out of the depths 

Above the gory swell. She wastes in blight. 

Blight on earth's fruitful blooms and grazing flocks, 
And on the barren birth pangs of the women. 

The fever god has fallen on the city, 

And dnves it, a most hated pestilence 

Through whom the home of Cadmus is made empty. 
Black Hades is enriched with wails and groans. ]. . . 


Creon: May l tell you what I heard from the god? 
Lord Phoebus clearly bids us to drive out, 
And not to leave uncured within this country, 
A pollution we have nounshed in our land. 


Oedipus: With what purgation? What kind of mis- 
fortune? 


Creon: Banish the man, or quit slaughter with slaughter 
In cleansing, since this blood rains on the state. 


Oedipus: Who is this man whose fate the god reveals? 


/Sophocles, Oedipus Rex, trans. A. Cook, in Ten 
Greek Plays, ed. L. R. Lind (Boston, 1957), pp. 
117-20./ 


Note the reversal of the situation described in previous citations. 
We are not dealing here with a cosmic catastrophe but with a terres- 
trial one, and it is the victims of the disaster who are interpreting 
events. No longer is it the great mass of mankind which has sinned 
and been destroyed by the catastrophe thus provoked while the 
righteous remnant survives. Here the collective is obeying every rule 
of the control system, and its administrators — the prnests — are 
working overtime. Yet the plague continues and the collective 1s being 
punished for the sins of one man. 


Thus sin has become individualized, and it consists in breaking the 
rules of the control system and thereby subjecting the collective to 
the anger of the gods and to disaster. 

But the Oedipus Rex is literature, and the oracle has — with ad- 
mirable nicety — pointed out the one man responsible tor the plague. 
Let us now take a peek at grim reality: 


During the fourteenth century, in Europe alone, twenty- 
five million persons perished . . . . During epidemics of the 
plague the medieval cities were in an indescribably hornble 
condition. The dead and dying blocked the streets. . . . 
Among the dying multitudes there were scenes of courage, 
devotion, and self-sacrifice . . . . There were scenes, too, of 
the most despicable brutality as the people sought to find an 
eSCape in their panic by the torture and execution of the 
Jews. . . . They were accused of causing the plague by 
poisoning the wells. In some places they were system- 
atically murdered or driven to their death by persecution. 
In Mayence 12,000 threw themselves into fires kindled to 
burn them. 


/H. W. Haggard, M.D., Devils, Drugs and Doctors 
(New York, 1953), p. 208./ 


It is not obvious that the ostensible reason for the execution of the 
Jews 1s merely a camouflaging of the real reason? The Jews have 
brought this disaster upon the collective by their refusal to subscribe 
to the gods, premises, and rules of the prevailing control system. And 
herein hes the origin of the witchhunt and the pogrom. 


The Man who Picked up Sticks on the Sabbath 


Numbers 15.32-36: While the people of Israel were in 
the wilderness, they found a man gathering sticks on the 
Sabbath day. And those who found him gathering sticks 
brought him to Moses and Aaron, and to all the congre- 
gation. They put him in custody, because it had not been 
made plain what should be done to him. And the Lord 
Said to Moses, **The man s$shall be put to death; all the con- 
gregation $shall stone him with stones outside the camp.” 
And all the congregation brought him outside the camp. 
and Stoned him to death with stones, as the Lord com- 
manded Moses. 


It is passages such as this that constitute one of the primary 
Scriptural sources of anti-Semitism. But the summary treatment 
accorded this poor fellow was not a manifestation of some peculiar 
defect in the character of the ancient Israelites. Like Oedipus, he had 
broken the rules of the control system, and was thereby placing the 
entire collective in imminent danger of catastrophe. 

Note that the collective did not know automatically what the 
penalty for this act should be. This implies an imperfect state of the 
contro] system in that not all the rules and penalties had yet been 
codified. Thus the code was an expanding structure, reacting con- 
Stantly to the blows of harsh reality and to the desire to cover all 
posstble ways of displeasing God. The reader has only to leaf through 
the Pentateuch to catch a glimpse of the elaborateness which the 
rules of the control system were ultimately to attain. 

It 1s clear that the offender did not know the penalty for his sin. 
Since no one thought to ask him, it is not even clear that he knew he 
had sinned. Would it have made any difference if he had not known? 
Probably not. Remember that Oedipus did not know that he had 
killed his father and slept with his mother. Besides, ignorance of the 
law 1s no excuse.” 


The Contract and the Coming of the Priesthood 


The founding charter of the control system 1s a contract between 
the collective and the universe — or rather between the collective and 
the god or gods into which it has personified the universe. In the 
case of the Israelites, fortunately, it was a written contract of which a 
copy 1s still extant: 


Exodus 15.25-26: . . . There the Lord made for them a 
Statute and an ordinance and there he proved them, saying, 
*If you will diligently hearken to the voice of the Lord 
your God, and do that which is right in his eyes, and give 
heed to his commandments and keep all his statutes, I will 
put none of the diseases upon you which I put upon the 
Egyptians: for I am the Lord, your healer.” 


But who is to determine what right” is and what God's command- 
ments and statutes are, and what constitutes their proper observance?! 
The experts, of course — the members of the priesthood. 

And it is here — in its role as administrator of the control system — 


that we have the origin of the power of the priesthood. 


Why the Sinner Must be Punished 


But if God is just and righteous, then why — as in the case of a 
plague, for example — must the innocent collective suffer for the sins 
of one man, or even for those of the strangers within the gates? 

For answer, we will not tum to the uniformitarian psychiatrists, 
Scholars and theologians. They have imbibed far too freely of the 
waters of Lethe to be of any help to us here. Let us go back twenty- 
four hundred years and question the ancient Greeks on the matter: 


Creon: May I tell you what I heard from the god? 
Lord Phoebus clearly bids us to drive out, 
And not to leave uncured within this country, 
A pollution we have nourished in our land. 


Oedipus: With what purgation? What kind of misfor- 
tune? 


Creon: Banish the man, or quit slaughter with Slaugh ter 
In cleansing, since this blood rains on the state. 


It appears, then, that the collective is not innocent after all. It has 
been *nourishing” a pollution” in its midst. The logic is inexorable. 
Unless the collective takes the evil upon itself — just as Adam and Eve 
did — it remains with God. He is then seen to be capricious and 
brutal, and there is no longer any hope of controlling him. And this 
1s precisely what the collective cannot face. 

It also appears that God — being just — wants the punishment to 
match the crime — *'slaughter” for *fslaughter.” Thus when in time 
of calamity the collective butchers the strangers in its midst, it is 
carrying out the will of God. 

It is enough to chill the marrow of the bones, but there it is. 


Equally instructive is an analogous situation that occurs in the body 
of science. The world view of modem science — that is, of uniformi- 
tarian Sclence — 1s that the universe operates in accord with laws of 
its own. These laws can be detected and formulated and, through 
their application to nature in the form of technology, the human race 
can make infinite progress in a stable and orderly solar system. 

The premises of science are only partially false. It can, indeed, 
ensure a relative degree of control over terrestrial forces, but since a 
cosmic catastrophe occurred less than three thousand years ago, it 
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cannot, despite all its claims to the contrary, assure us that the solar 
System will remain as stable in the future as it is at the present time. 

One of the primary responsibilities of science is to examine reality 
and report its findings to the collective. When — with the adoption 
in the last century of the false dogma of uniformitarianism — science 
ceased doing this, it ceased being true science and the scientists 
ceased being true scientists. We will explore elsewhere the reasons 
for this abnegation of responsibility. 

Nevertheless, like other control systems, science does supply the 
collective with the i/lusion of control. 

Once a control system is established in a literate collective, its ad- 
ministrative personnel — to the extent possible and considered neces- 
Sary — proceed to rewrite the history of the collective to bring it into 
harmony with the premises of the control system. 


Modern Science Rewrites History 


Since one of the major premises of the control system operated by 
modern science is fallacious, its administrators are under a terrible 
compuls1ion to rewrite history to make it accord with their false dog- 
ma. This dogma states that the solar system was stabilized into its 
present order long before the advent of man, and that, therefore, no 
cosmic catastrophes can have occurred to the human race. It states 
turther that the heavenly. bodies are s0 neatly separated by Newton's 
laws that no such catastrophe is likely to occur in the foreseeable 
future. The astronomers readily admit that one will occur four 
billion years from now when the sun enters a new phase of its evolu- 
tion, but they have no fear that this prospect will shake the faith of 
the people in their declaration that the universe is essentially bene- 
volent. 

Now, it so happens that one of the most convincing pieces of 
evidence that Velikovsky has presented to show that Venus has not 
always been in her present orbit is the so-called **Venus tablets of 
Ammizaduga.”” These tablets present a series of Babylonian observa- 
tions of the movements of Venus which are not at all in accord with 
her present movement. 

How does the reader suppose that the astronomers and scholars 
have reacted to these tablets? Were they, perchance, moved by their 
respect for Babylonian astronomy to undertake an "agonizing Te- 
appraisal” of their precious uniformitarian dogma? Let us see just 
how they did react: | 


*The period between the heliacal zetting of Venus and 
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its rise is 72 days. But in the Babylonian-Assyrian astro- 
logical texts, the period varies from one month to five 
months — too long and too short: the observations were 


defective.”... 
*The impossible interval shows that the data are. not 


trustworthy.” 

*Obviously, the days of the month have been mixed up. 
As the impossible intervals show, the months are also 
wrong.” /WiC, *Venus Moves Irregularly.”/ 


But this is not precisely rewriting history. This is more on the 
order of calling the Babylonian astronomers $tupid. Let us now look 


at an actual attempt to rewrite the Venus tablets: 


. . . The compiler or copyist has in the numbers of the 
months taken for m las? one unit too little (I instead of II) 
and has added this quantity to the number of the month 
of e first (IV instead of V). By a similar error he has taken 
two tens too little in the number of the day for m /as?, and 
has added these to e firsf. Afterwards he has found the 
difterence between the false dates of the two phenomena: 
an interval of five months sixteen days instead of the correct 
difference, two months six days. The observation, thus 
restored, 1s excellent and with Ammizaduga 5 the best at 
SUperior conjunction. (From The Venus Tablets of 
Ammizaduga, S. Langdon, and J. K. Fotheringham, Oxford, 
1928, pp. 105-106.) 


/ Cited in Pensee V (Volume 3, Number 3. 
Fall 1973), p. 38. / 


Now let us read the comments of Professor Lynn E. Rose upon 


this remarkable performance: 


Note the ease with which LFS [Langdon, Fotheringham, 
Schoch] can take away a month here, add a month there, 
take away 20 days here, and add 20 days there, all for the 
Sake of reconciling the text with modern observations of 
what Venus appears to be doing. This is what I called play- 
ing the uniformitarian game. They don't want any five- 
month invisibilities, so, when the ancient texts report one, 
they rewrite those texts so that it isn't there anymore and 
SO that what is there will be in accord with modern obser- 
vations. Then, after the surgery has been completed, they 
find, to no one's surprise, that the observation, thus re- 
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Stored, is excellent.” 


/ Tbid., pp. 39-40. / 


But such acts of mathematical legerdemain are far from consti- 
tuting the principal way in which uniformitarian science rewrites 
history. | 

[f there 1s one thing above all others that we would like the reader 
to learn from this essay, it is that our sacred texts, our my thologies, 
and our folklores — as transmuted by the collective amnesia as they 
may be — contain the prescientific history of the human race. 

Now, uniformitarian science does not really go to the trouble of 
actually rewriting all this history. With all the weight of its enormous 
prestige behind its pronouncement, it simply declares that the 
Stories we find in religious texts, my thologies and folklores are little 
more than the confused but charming product of the primitive and 
childlike minds of our ancient ancestors who were obviously incapa- 
ble of making accurate observations of the phenomena of nature. 

In other words, science simply pronounces the ancient history of 
the human race to be non-history. In this way, the control system 
is then made more secure; and hence we can see the psy chological 
roots of the resistance of both orthodox religion and Science to 
Velikovsky's dredging up of buried memories. 


The Extension of the Control System 


The need for the control system was created by cosmic catastrophe. 
Now, if the coverage of the system had been restricted to the staving 
off of cosmic catastrophe, it would have-fared very well at the hands 
of its confrontations with reality. Each near miss of Venus, or of 
Mars, or of a comet would have supplied overwhelming proof of the 
efficacy of the system. And even when disaster did strike, the ad- 
ministrators would have found it relatively easy to prove” that 
Somebody had broken one or more of the rules. (Indeed, perhaps 
we have here one of the very reasons for constantly adding to these 
rules.) Further, when the disaster had finally run its course — as it 
always did — the control system could then take credit for having 
brought about this fervently desired result. 

Unfortunately, however, the coverage of the system was extended 
to terrestrial calamities — both major and minor — to war, famine, 
plague, locusts, leprosy, and even the welfare of the Jewish state. 
The logic behind this extension was straightforward enough. The 
God who had destroyed the crops of Egypt could turn out some 
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bounteous harvests — if he so desired. The God who had drowned 
the Egyptian army could surely protect his chosen people from the 
Amalekites, and the Canaanites, and the Edomites, and the Moabites, 
and the Ammonites, and the Philistines, and even from the mighty 
hordes of Assyna and Babylon. The God who had put his people 
through the tortures of the damned to bring them at last into their 
Promised Land would surely not allow them to be hauled away into 
captivity by their enemies — unless, of course, they were to commit 
SOme sin of such enormity as to deserve it. 

As a result of this overextension, the control system will actually 
fare rather poorly in its daily confrontations with: reality, for it will 
eventually become apparent to all but the most obtuse — and, 
naturally, to the holders of office in the system — that the thing 1s 
not really working very well at all. 

Thus disillusionment sets in, and perspicacious and bold indi- 
viduals — voicing the general malaise of the people — will stand up 
and challenge the very premises of the system. 

As to some of the manifestations of this disillustonment. and the 
careers of some of the challengers — that is another story. 
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WERE ALL DINOSAURS REPTILES? 


IMMANUEL VELIKOVSKY 


(In the archives of Immanuel Velikovsky, two articles on the 
present Subject were found by. his assistant, Jan Sammer. One 
version dates from January 1941 and the other from early 1951. It. 
was the tasK of the Editor-in-Chief of KRONOS to consolidate the 
two articles in order to avoid any redundancy. To that end, Velikov- 
Sky -empowered the Editor-in-Chief of KRONOS to unite the two 
versSIOns into one. The result is the article presented herein. ) 


* * #*# #X X 
BRONTOSAURUS WAS A MAMMAL 


Millions of years are required for a piece of wood to become a 
piece of coal. But to make of it a piece of coal when ablaze, only a 
tew hours are needed. When footprints of pre-historic animals are 
found in the coal surface of quarnes, it is not necessary to assume 
that millions of years must be involved in the calculations. 

Continents appeared and disappeared; mountains rose and fell: 
nvers lost their beds; and deep within the Earth, all geological strata 
boiled and turned over. 

An animal fled upon the ground to save itselt, or hid in a cave. 
The woods burned: the air high above was in flames; the ground be- 
came Soft from the inside. The animal perished, but betore perishing 
it left its mark — 1ts footprints. 

The antiquity of the geological strata in which fossils are found 1s 
measured by tens and hundreds of millions of years. However, all 
conclusions of geology must be revised in a very definite manner. It 
is possible that not tens of millions of years lay between the full ex- 
tinction of the large Dinosauria and our age, but only some thousands 
of years. The evolution of species, as it would proceed in a world not 
disturbed by catastrophes, would require for its course quite a dit- 
ferent Span of time than if cataclysms intervened: cataclysms could 
do in only hours or weeks for what evolution would require millen- 
nia to accomplish. | 

The huge extinct animals — dinosaurs — are classiftied as reptiles. 
and their time is called the Age of the Reptiles. It was Supposed that 
in this early age no mammals existed; then skeletons of small wolt- 
like animals were discovered together with the bones of dinosaurs. 

Copyright © 1976 by Immanuel Velikovsky | 


I1 


Brontosaurus is classified as one of the amphibious dinosaurs. It 
is more than sixty feet long and stands fourteen feet high. It has up- 
right legs, with five tarsal bones and five digits on its feet, a roomy 
chest enclosed by well-curved ribs and shoulder-blades, a large pelvis 
with a wide aperture; the teeth of this animal are confined to the 
front of the jaw. Brontosaurus is estimated to have weighed thirty 
tons.(!) 

Reptiles are crawling creatures and do not have upright legs; the 
four legs of the brontosaurs are unlike the legs of reptiles. Reptiles 
have a narrow pelvis, through the aperture of which they lay eggs; 
they do not bear their living young. The large pelvis of Brontosaurus 
SUggests that this monster might have given birth to its young and did 
not lay eggs. 

Diplodocus, another gigantic amphibious dinosaur, may also have 
been a mammal; likewise a beast (Triceratops) resembling the uni- 
corn, with a large pelvis, too, seems to have been not a reptile but a 
mammal. *©To the lay observer of the many restorations which we 
have of the long-vanished forms, tinged perhaps in part by the artist's 
knowledge of existing types, they do in frequent instances correspond 
S0 closely with existing mammals, notably Triceratops with the 
rhinoceros, that knowledge of their true place in nature cannot be 
assumed as understood.”(?2) 

The theriodont, a stout-body animal, skeletons of which have 
been found mainly in South Africa, is also regarded as a reptile of 
the Age of Reptiles. Not only did it carry its body on upright legs, 
but its teeth were differentiated into incisors, canines, and molars, 
as 1s the case in mammals, but not in reptiles. 

*One of the most striking features in the skull of the theriodonts 
was the specialization of the teeth. In most reptiles the teeth are 
more or less alike, and they keep coming in during the life of the 
animal as fast as their predecessors are worn away or broken. In the 
theriodonts, however, there were some small front teeth, evidently 
for chewing and grinding, and between them some elongated, dagger- 
like teeth, evidently for slashing and tearing. Here we see an exact 
counterpart of the front incisors, the long pointed canines, and the 
grinding teeth (the pre-molars and molars) of the mammals. ”() 

**It is not however the evidence of the skull and teeth alone that 
points to the direct descent of mammals from the theriodont reptiles. 
For in these remarkable reptiles, the vertebrae of the backbone, the 
Shoulder-blade, the hip bones, the limbs and the feet, all how many 
characteristics that clearly foreshadowed the typical mammalian 
plan.”() 
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It is conceivable that mammals and reptiles are erroneously 
placed in the same class of Dinosauria. Camp tosaurus, Tyrannosarus, 
and Trachodon are clearly not mammals: the difference between. 
their narrow pelves and the wide pelvis of Brontosaurus is obvious 
even to non-students of paleontology. The latter may possibly have 
given birth to living creatures, who nursed at their udders: the former 
laid eggs. 

If only the fossils of whales had been found, and the living animal 
were not known, the form of its skull with jaws and teeth, its body 
Skeleton and tail, would suggest that it was a fish and not a mammal. 
But whales larger than the largest dinosaurs are found alive, and we 
know that they are mammals. 

No fossil eggs of the brontosaur have been found; but fossil eggs of 
a narrow-pelvis dinosaur have turned up, for instance, in the Gobi 
Desert. I do not think that a fossil egg of the brontosaur will ever be 
discovered. 


* + 
EXTINCTION OF THE DINOSAURS 


It is not known what was the cause of the extinction of the 
dinosaurs.(?>) 

Did they exterminate one another? Some were camivorous; the 
tyrannosaur, with sharp curved claws, sharpened teeth, little forefeet 
and narrow pelvis, or the allosaur, with bones hollow like those of 
birds. They fought with the herb-eating Brontosaurus and Diplo- 
docus, attacking with claws and sharp teeth. Some of their skeletons 
were found in a position that suggests a battle. In the hall of the 
Dinosauria of the Jurassic period, in the American Museum of Natural 
History, the final scene of such a battle is reconstructed, showing a 
carnivorous dinosaur — Allosaurus — tearing the carcass of the fallen 
brontosaur. 

What was the weapon of Diplodocus and Brontosaurus? These 
animals seventy and eighty feet long had no hors, no claws, and no 
teeth suited for offense or defense. They were apparently unarmed 
and weaponless, unless the terminal ten feet of the tail, which was 
Sometimes slender like a whiplash, might be interpreted as a 
weapon.” (s) 

It is sometimes supposed that the cause of the extinction of the 
dinosaurs, carnivorous and herbivorous alike, might have been in 
their increased bulk. It is not even clear how the brontosaurs could 
bear their many tons' weight of body on straight legs.(/) The in- 
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creased bulk necessitated their forsaking the stnctly terrestnal habi- 
tation and becoming partly if not wholly water-borne.” *These 
[Sauropoda] creatures waded, as their heavily ballasted limbs imply, 
or s$wam . . . but show no distinctively natatory adaptation” (Lull). 

For this reason the large brontosaurs and diplodocs are thought to 
be related to the class of amphibia, or reptiles living partly in water 
and partly on the land. The skeletons have no signs of adaptation to 
life in water, but their great weight on land demands this explanation 
about the amphibious behavior of these animals; in water their bodies 
would be less heavy. However, Brontosaurus was not an amphibian, 
but a land animal. 

It is conjectured that the brontosaurs grew too heavy to walk on 
land; but why did they grow so heavy, if the law of evolution is a 
principle of adaptation to existing conditions? The cause of extinc- 
tion is by no means clear” (Lull). 

The extinction was not gradual. **The most dramatic and in many 
respects the most puzzling event in the history of lite on the earth. . . 
is the change from the Mesozoic, Age of Reptiles, to the Tertiary, 
Age of Mammals. It is as if the curtain were rung down suddenly on 
a Stage where all the leading roles were taken by reptiles, especially 
dinosaurs, in great numbers and bewildering variety, and rose again 
immediately to reveal the same setting but an entirely new cast, a 
cast in which the dinosaurs do not appear at all, other reptiles are 
mere supernumeraries, and the leading parts are all played by mam- 
mals of sorts barely hinted at in the preceding acts.”®) 

But a hint 1s given in the fact that the so-called Laramide revolution, 
accompanied by a folding of the Earth's crust and the uplifting of 
mountains, marks the end of the Mesozoic era, or the era of the 
dinosaurs. It is characteristic: The Mesozoic age terminated in a 
revolution that uplifted continents and dropped them in other places; 
and "the period of the extinction of the dinosaurs was coincident with 
the world-wide Laramide revolution.”?) 


It should be very simple to imagine that the same catastrophe 
killed the dinosaurs. Cataclysms are not barred from Geology but 
they are regarded as slow processes; as a factor in biology, real cata- 
clysms and revolutions have been disqualified since the theory of 
Darwin about slow adaptations and evolutions became the standard 
view. Therefore the Laramide revolution folded the Earth's crust 
and uplifted mountains, but did not affect the life of the dinosaurs, 
and the cause of their extinction is still being sought.(10) 

The beginning of the antediluvian world of beasts may well have 


been hundreds of thousands, or millions of years ago. This is not 
being discussed here. But the end of the dinosaurs came well in the 
age of man, even in the historical part of this age. 

Regarding the problem of extinction, Lull notes that individual 
Species [of dinosaur] are reported from rocks as high as the Lance 
[formation]. It is hardly conceivable that a few stragglers should 
Survive, even in the more remote portions of the globe, for millions 
of years after the general extinction of the group, yet this is pre- 
cisely what our records seem to show, unless there has been a mis- 
interpretation of an extremely local remnant of older strata, as in the 
Ojo Alamo described by Gilmore, or the lack of recognition of true 
age, possibly of the lower members of an apparently continuous for- 
mation, as in Patagonia. ”(1!) | 

The revolution which marks the finale of the Cretaceous period 
was caused by one of the interplanetary contacts. Only a few speci- 
mens of the Dinosauria survived the Deluge; single individuals survived 
one or more of the later cataclysms. 

In the great catastrophes, the large terrestrial animals had less 
chance to survive than the small ones; they could hardly find caves 
large enough to conceal them; if they found large caves, they 
thronged into them, and suffocated there or were crushed by the 
collapse of the caves. Many skeletons of dinosaurs are found in such 
large caves. Small animals could enter clefts of the rocks, or holes in 
the ground, and though they also were destroyed by myriads, rela- 
tively more of them could survive. 

In the conditions that followed the catastrophe, the very tew large 
dinosaurs which were left alive, were condemned to extinction as the 
result of violent alterations in practically all geophysical conditions: 
changes in magnetic fields, in temperature, in the composition of the 
atmosphere, in the length of the day and of the year, along with the 
change in the seasons, profoundly affected organic life. 

Especially the increased weight of everything on the Earth,(!-) 
caused the bodies of the few remaining brontosaurs to become heav- 
ier than they could bear. Wading in water, though diminishing the 
load which ballasts the legs, is no real adaptation: the feet are 
heavily dragged and sink in the mud below the shallow water. Leav- 
ing the water, the animals must have felt the great weight of their 
bodies and the arresting effect of the mud. 

If these animals were mammals, as I suppose, the period of 
oravidity, because of the additional weight, must have been most 
disastrous for the female. 


Only the monstrous sea-mammals of that age escaped total destruc- 
tion, and their descendents live until today: these- are the whales. 
They reach over one-hundred feet in length, and in weight they sur- 
pass the largest brontosaurs. 


It is remarkable that travellers of the second and possibly the first 
millennium before the present era, brought home these stones: 

The ruler over the sea animals is Leviathan. His fins radiate brilliant 
light, its smell is foul.(!3) Leviathan spouts out water.(1*) This de- 
Scniption, one may guess, is of a whale. 

Z1z 1s the ruler over the birds; it is monstrous in s1ze; its wings are 
$0 huge that unfurled they darken the Sun. Great bird Z1z slaps his 
wings and utters his cry, so that the birds of prey, the eagles and the 
vultures, blench.”(15) The span of the wings of the pterosaurs ranged 
from 27 feet upwards to an incredible 69 feet,(1®) whereas the span 
of the wings of the large eagles is less than 1Q feet. 

Behemot (not to be confused with the animal that bears this name 
at present) is the most notable representative of the mammal kind. 
Behemot matches Leviathan in strength. It had to be prevented from 
multiplying and increasing, *felse the world could not have continued 
to exist”. It is deprived of the desire to propagate its kind. 

As the above-mentioned travellers could not have visited the 
American Museum of Natural History on their voyages, nor any other 
museum of paleontology, nor could they have read modern books on 
dinosaurs and all their classes, it is puzzling to read their description 
of the monstrous animals and of their behavior, and also of the 
weapon used by the largest land animal. 

In mortal combat between the gigantic beasts, Leviathan kills by a 
blow of its fins, and Behemot kills by a lash of its tail.!7) The mod- 
em paleontologists wondered at the largest land animal's lack of 
weapons for attack or defense, which would have made it easy prey 
for every attacker, and supposed that the animal used its tail as its 
weapon. 

Equally interesting is the description of the gigantic female Reem 
when heavy with young. ©Leviathan, Ziz, and Behemot are not the 
only monsters; there are many others, and marvellous ones, like reem, 
a giant animal, of which only one couple, male and female, is in 
existence ... . The act of copulation occurs but once in seventy years 
between them . . . The act of copulation results in the death of the 
male. He is bitten by the female and dies of the bite. The female be- 
comes pregnant and remains in this state for no less than twelve years. 
At the end of this long period she gives birth to twins, a male and a 
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female. The year preceding her delivery she is not able to move . _ _. 
For a whole year the animal can but roll from side to side, until 
finally her belly bursts, and the twins issue forth. Their appearance 
is thus the signal for the death of the mother reem.”(18) 

The problem of the statics of the dinosaurs, with their pillar-like 
legs, vexed modern scholars. The larger species are classified as am- 
phibians, though no adaptation for life in water is found in their 
fossilized remains; they are classified so because, by wading in water, 
they would have a lesser load of body to carry. That this does not 
Solve the question is shown above. The animals were apparently not 
adapted to the life conditions and did not survive. 

To be more exact, the animals adapted themselves to conditions, 
but the Earth changed these conditions completely, and more than 
once. The variations of the force of gravitation became, more than 
any thing else, fatal to the large dinosaurs. 


* #* X* 


DINOSAURS IN THE AGE OF MAN? 


Dinosaurs were found in the Laramie basin in Wyoming together 
with land plants eng modern in their aspect” (1?) these land 
plants bespoke a much more recent age than the Age of Reptiles, 
which, it is assumed, came to its end about 70 million years ago. 
The plants were referred by paleobotanists to at least the Tertiary 
epoch, or the Age of Mammals. The Laramide group has given rise 
to one of the two most prolonged controversies in the history of 
American geology.”(29) But the paleozoologists persisted in ascribing 
the plants to the Age of Reptiles, and finally coerced the botanists in- 
to accepting their view. | 

In the redstone wall of Supai Canyon in the region of the Grand 
Canyon in northern Arizona were discovered figures of animals cut 
by some prehistoric man. *The fact that some prehistoric man made 
a pictograph of a dinosaur on the walls of this canyon upsets com- 
pletely all of our theories regarding the antiquity of man.” (*) ©The 
fact that the animal is upright and balanced on its tail would seem to 
indicate that the prehistoric artist must have seen it alive.” (22) Dino- 
Saurs were in the vicinity, as is established by footprints discovered 
not more than one hundred miles from the picture. 

The paleontologist's scheme requires the extinction of dinosaurs 
Sixty to Seventy. million years before man appeared on the Earth. 
*Fjther man goes back in Geologic time to the Triassic Period, which 
is millions of years beyond anything yet admitted, or else there were 
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Teft over* dinosaurs which came down into the age of the mammals. 
Yet even this last conclusion indicates a vast antiquity.”-3) 

What kind of man was the artist? ©He used tools. He had the 
patience to chip an outline in hard stone with a crude flint and he had 
the perseverance to finish the job. He had an eye for form and a 
Sense of proportion. He had the good judgment to select a medium 
which has preserved his work.” (24) 

Close to the picture of the dinosaur appears a drawing of an 
elephant attacking alarge man. Elephants were not found in America 
when it was discovered by Columbus, but remains of elephants are 
very common all over North America, and they are found from 
Alaska to Mexico. Three species are represented: the mammoth, the 
mastodon and the imperial elephant (elephas imperator) of Cali 
fornia.**(25) On the wall of the Canyon is the picture of the last 
Species. The restored skeleton stands fourteen feet high. 

Next to these pictures an ibex is drawn; prehistoric pictures of the 
ibex, rather artistically executed, are also found in other places in the 
region of the Grand Canyon. The interesting thing about this 1s 
that no ibex, not even fossil ones, have ever been found in America. 
These drawings would seem to indicate that they must have been a 
common animal in the Grand Canyon region, in the prehistoric 
past.**(26) *Must we not readjust many of our ideas regarding the 
antiquity of man, and his contact with the prehistoric animals. . . ?'*(2”) 

It is not enough that a prehistoric man depicted animals long 
extinct and even of antediluvial origin. On the same wall where dino- 
Saur, elephant, and ibex appear, the artist left pictographs or some 
inscription of prehistoric times. The most remarkable of these was 
a row of symbols, deeply incised, which resembled the Greek sign of 
Mars showing $hield and spear, thus & . - The *desert varnish' had 
commenced to form in the cut, indicating an unbelievable antiq- 
uity.”*(23) If the man knew how to express himself not only in pic- 
tures but also in writing, then the term *prehistoric” is hardly justified. 

In 1926 a stone bearing an inscription in characters similar to those 
of the Supai Canyon was found near Granby, Colorado. The 
Sculptured stone . . . shows, carved in high relief, the figures of two 
dinosaurs and an elephant . . . . The dinosaurs suggest either the bron- 
tosaurus or the diplodocus. (2?) 

Human beings did not exist in the age of the reptiles; if they did 
exist, they were not literate people. Or were they? 
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The God-Kings is a fascinating book, boldly heterodox and elo- 
quently argued. And it is visually attractive, being clearly printed and 
well illustrated. 


Its thesis, in brief, is that *establischment”” historians, blinded by 
professional overspecialization and the dogma of inevitable progress, 
have failed to consider the growing probability that there was regular 
transoceanic contact between the Old and New Worlds during the pre- 
Christian era. More precisely, says Bailey, during the period between 
the late sixth and the early first millennia B. C. there was a world- 
wide culture ruled by a South-West Asian aristocracy and based on 
the metallurgy of copper. This period, in tum, is divisible into three 
SUbperiods of about two millennia each: during the first of these 
(the sixth and fifth millennia), copper was unalloyed, religion was 
earth-centered, and power was focused in Mesopotamia; during the 
Second (the fourth and third millennia), copper yielded to bronze, 
religion became heliocentric, and power diffused to India and the 
Mediterranean; and during the third (the second and first millennia), 
the old thalassocracy, having been displaced in Eurasia by iron-smelt- 
ing upstarts, recruited fresh soldiers and laborers from Black Africa 
and removed to new power-centers in Mexico and Peru. The con- 
tinued spread of iron and the growth of predatory Old World land- 
empires combined to eliminate first the links between the two cul- 
tures and then all Eurasian records of American glory. 


The chief evidence for this sweeping reconstruction of ancient 
history consists of Mexican sculptures and bas-relief carvings of 


*Reprinted with permission from The Comparative Civilizations Bulletin (published by The 
International Society for the Comparative Study of Civilizations), Haverhill, Mass., 01830, 


Fall-1974. 
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Negroids and Caucasoids, Canaanite rock inscriptions ranging from 
Brazil to Tennessee, and persistent Nahau, Maya, and Quechua oral 
traditions of white gods who came from across the Atlantic. 


Bailey is but one of several scholars who have recently posited 
pre-Columbian cultures of global extent. Among these are Constance 
Irwin (in Fair Gods and Stone Faces, 1963), Charles Hapgood (in 
Maps of the Ancient Sea Kings, 1966), and Cyrus Gordon (in Before 
Columbus, 1971), of whom Gordon stops at the third millennium 
B. C., while Hapgood pushes back into the Mesolithic Period. 


My personal inclination is to be sympathetic with Bailey and his 
confreres, if only because they have the intellectual courage to exam- 
ine and deal with ancient evidence that most historical investigators 
of the past century and a half have swept under the scholarly rug. 


Of necessity, Bailey draws much of his evidence from ancient 
myth and legend — especially Homer. In his interpretation of fan- 
tastic beings and occurrences, however, he is a strict Euhemerist. 
For him, gods and titans are honorific synonyms for Bronze Age 
rulers and noblemen. Doctrinal differences between early religions 
do not, in his view, refer to any praeternatural reality but symbol- 
ically reflect clashes of economic interest among early peoples. 


On balance, I am persuaded that Bailey and his fellow *ecumenists” 
are right about the reality of a world-wide Bronze Age network of 
travel and trade. On the other hand, I am not satisfied with Bailey's 
explanation of the relatively sudden rupture of his network. during 
the late second and early first millennia B. C. Both the Minoan and 
the Indus Valley civilizations, for example, show evidence of swift 
and violent destruction by fire and flood about 1500 B. C. While it 
1s possible that iron-wielding Indo-European invaders were respon- 
Sible for both cataclysms, it may well be that these coincident large- 
Scale catastrophes themselves require an explanation of global scope, 
Such as the near-collision of Earth and Venus hypothesized by 
Immanuel Velikovsky in Worlds in Collision. 


The only realm in which Bailey seems to be clearly out of his depth 
is that of philology. In the area of graphonomy, he equates scripts 
with alphabets, despite the fact that most scripts are not alphabets, 
confuses hieroglyphic Hittite with cuneiform Hittite, and-states that 
ancient Greek had no w, although many non-Attic dialects did (the 
name for it having been *digamma”). In the area of phonology, he 
talks of glottal p”” in Minoan and Mayan — a phonetic impossibility, 
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unless he means glottalized p. In the area of etymology, he SUggests 
the cognation of the three Classical words Tkeanos, *ocean current,” 
aqua, water,” and oikoument, inhabited world,” when no Indo- 
_ Europeanists support these equations. In the area of linguistic classi- 
fication, finally, he describes Ancient Egyptian as partly Semitic.” 
which is the taxonomic equivalent of referring to horses as partly 
cattle.” Egyptian was closely related to Semitic, as horses are to cows: 
but hybridization, in the strict sense, is no more feasible in the one 
case than in the other. My negative assessment here is. I think, due 
less to the fact that I am a linguist by trade than to the fact that 
Bailey, like many good amateur scholars, mistakenly assumes that 
language 1s capricious and lawless, so that one man's opinions about 
it are as good as another's. In fact, language is probably the most 
rule-governed sphere of human behavior, with the result that we can 
often trace the history of individual words and speech-sounds back to 
a time-depth of five millennia — even when the history of the peoples 
who spoke the languages involved is not known for half that long. 
Fortunately, however, none of Bailey's linguistic errors affect his 
major historical contentions. 


One matter on which Bailey remains inexplicit 1s one about which 
I continue to feel curious, and that is the social structure of the Bronze 
Age thalassocracy he so glowingly re-creates. As the editor of A frican 
Drum, he was known as an ardent civil libertarian and racial egalitar- 
ian. By implication, on the other hand, his White thalassocrats were 
SO arrogantly monopolistic of power that they treated not only non- 
Whites but even Whites of lower caste as domestic animals or midgets, 
in relation to whom they themselves acted as gods or giants. Quite 
apart from the moral issues involved, one wonders how such an 
extreme cultural polarization came about. For, prior to the sixth_ 
millennium B. C., social stratification among hunting peoples seems 
to have been non-existent and even among horticultural peoples to 
have been minimal. Does this puzzle leave room for yet more ex- 
travagant hypotheses, such as that of Erich von Daniken's Chariots 


of the Gods ? 
Bailey's prose is lucid and fluent, though an editorial eye flinches 


at the large numbers of sentence splices and sentence fragments he 
- produces. Outside of maps (where Nazca appears as Nasca on one 


page and Nazco on another), typographica are mercifully few. The 
only one that suggests misspelling is the ubiquitous appearance of 


Phaecian for Phaeacian. 
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In um, The God-Kings 1s an exciting book, which should be re- 
quired reading for anyone whose intellectual cuniosity about the past 
is not circumscribed by The Cambridge Ancient His tory. 


THE FIRE CAME BY: 
The Riddle of the Great Siberian Explosion 


by 


John Baxter and Thomas Atkins 
(Doubleday & Co., N. Y., 1976 
165 pp., 39 illus., $7.95) 
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Shortly after quarter past seven, on Tuesday, June 30, 1908, as 
the Earth tumed its Asiatic face to the morning sun, a bolide streaked 
into our atmosphere. Seconds later it exploded over the Siberian 
taiga, near the headwaters of the Podkamennaya (stony) Tunguska 
nver, in one of the most spectacular displays in modern history. 

The fiery chariot,” carving a thick dusty path in its wake, came 
in from the southeast at a low angle, and was viewed by passengers on 
the Trans-Siberian railroad as well as local inhabitants. The flash of 
the explosion was seen in Kirensk 400 kilometers away, and the shock 
wave was heavily felt in Vanavara 60 km from the blast area. (Impact 
was estimated at ON'17M 115 Universal Time.) Halfway around the 
world sensitive seismographs recorded an event, and barometric re- 
corders took note of an atmospheric wave which passed twice around 
our planet, while unsophisticated electromagnetic devices sensed an 
unusual electric phenomena. 


Not until 19 years later did the world-at-large begin to know or 
piece together the bizarre events which occurred in the remote 
Siberian taiga. Headed by Leonid A. Kulik, of the Soviet Academy, 
a small expedition laboriously made its way to the site of the explosion 
in the Kimchu-Khushmo tributary basin (60* 55' N, 101* 57” FE). 
And they found the. tops of trees snapped off nearly 60 km from 
ground-zero, while as they approached the epicenter they saw fallen 
trees radially uprooted away from the blast area. Directly under- 
neath, a stark, leafless forest greeted their eyes, as those trees still 
left standing told of a firestorm which man himself wouldn't create 
for almost another two decades. 

But no fragments of this bolide were ever found. 

Because the nights were so bright for nearly two months after the 
Tunguska fall that one could read a newspaper unaided at midnight. 
it was conjectured that a comet had collided with the Earth, and that 
its tail had preceded the nucleus in dissipating in our atmosphere. 
Since the coefficient of transparency of the atmosphere had measur- 
ably decreased after the fall, similar to the effects after the Rakata 
eruption on Krakatoa in 1883, it was estimated that several million 
tons of cosmic pollution had been dumped into our air-mass. 

Yet, as more expeditions converged on the Siberian wastes, where 
fearful Tungus tribes said, The fire came by,” fewer and fewer 
answers were forthcoming and more questions were generated. It be- 
came as a strange puzzle, enshrouded in mystery, and wrapped in an 
enigma. The comet hypothesis became less tenable on mechanistic 
grounds, which also ruled out a train of meteorites, as the path of the 
object, as described by observers in villages and communities along 
its course, delineated an erratic trajectory. Finally, in 1961 and 
1963 two fully instrumented Soviet Academy expeditions found 
Something else: background radioactivity was substantially higher 
than normal, there -was evidence of heat-flash damage everywhere, 
and secondary radiation shadows were found 200 km from the 
epicenter of the blast — virtually identical to those observed at 


Hiroshima. 


Apparently an unmistakeable thermonuclear explosion had taken 
place in 1908. 

When news of this broke on a bemused world, a rash of specula- 
tions attempted to explain the anomalous phenomenon. Usually 
conservative scientists Searched into the more arcane frontiers of 
theoretical physics for evidence of antimatter, which annihilates 
energetically any normal matter with which 1t comes in contact. They 
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discussed black holes, or collapsars, coming in contact with Earth, 
which can distort the very fabric of space, while inexorably pulling 
any nearby substance within itself, screaming its agony throughout 
the spectrum of radiation. 

Science fiction writers suggested that intelligent beings tried to 
communicate by laser, or that a nuclear mishap took place on a 
sUper-technology spacecraftt. 

Baxter and Atkins, against a background of contemporary know]l- 
edge, trace the history of investigation of the Tunguska fireball, 
Showing the 3000 square kilometers of leveled forest, the eyewitness 
descnptions of the searing heat-wave and senies of explosions, followed 
by the rising, boiling cloud of incandescence, and the subsequent 
black rains. We are shown the line of reasoning by ballistics experts, 
who explain the radical difference between the expected shape of the 
devastated area from the supersonic path of the object as compared 
to the damaged taiga caused by the shock-wave of the detonation. 
We are gradually led, almost unsuspectingly, to the conclusion that 
the most incredible explanation for the Tunguska event is, through 
the weight of evidence, the most credible of all. 

At the end of this fascinating tour, in a final recounting of the 
fateful event, we are told: A towering primordial fire, hotter than 
the interior of a star, splits the sky in two and sears the landscape 
below for more than 30 miles. 

**Then the great fire is gone, leaving behind only a massive column 
of black clouds that will remain for days in the atmosphere and a 
Scarred, shattered taiga that will forever hide its secret.” 

But for whatever secrets are hidden in the Siberian Steppes, we 
are not left free from conjecture, for in the penultimate conclusion 
we are asked momentarily to consider that we have been visited. But 
with a sobering measure of skepticism, one might equally consider 
that nature has shown us another phenomenom which has not begun 
to be characterized. Indeed, it appears that we have not begun to 
exhaust the storehouse of nature's phenomenal riches. 

Yet, we have to occasionally, almost compulsively, indulge our- 
Selves in such speculations, for even as no man is an island unto him- 
Self mankind cannot be all alone in such a vast universe. 


New Discoveries . . . 
THE EXCAVATION OF EBLA 


The recent archeological discovery of the ancient Canaanite city of Ebla has 
attracted a certain amount of attention ever since it was first announced here last 
June in a fifteen-page memorandum issued by Professor David Noel Freedman 
of the University of Michigan (editor of the Anchor Bible). 


The importance of this discovery, coupled with the rather sensational 
accounts which have appeared in the press, has prompted the editors of KRONOS 
to gather as much accurate information for its readers as possible. At present the 
basic facts of the discovery are the following; 


1) The site discovered is that of the ruins of the city of Ebla located in a 
mound called Tell-Mardikh some thirty miles south of Aleppo, Syria. Here 
excavations are being conducted by a team of Italian archeologists of the Uni- 
versity of Rome headed by Dr. Paolo Matthiae, 36, Professor of Archeology and 
of the History of the Ancient Near East, and Dr. Giovanni Pettinato, 41, a 
language expert and Professor of Assyriology. The team is working under the 
direction of Afif Bahnassi, Director General of Syrian Antiquities. 

2) The initial excavations began in 1964 and the chief find, made in 

September 1975, consists of some 15,000 clay tablets found thirteen feet below 
ground level in two rooms off the courtyard of a palace of which only a small 
part has been excavated. The tablets, largely undamaged, have since been packed 
into a hundred boxes and are presently stored in the Museum of Aleppo. 

3) The texts of the tablets are inscribed in a mixture of cuneiform logo- 
grams and syllabic units and are written in the earliest known Semitic language 
yet found. This language is related to Hebrew and has been designated as Eblaite 
(or Eblaic) by archaeologists. The texts are said to cover the period 2400-2250 
B.C., the criteria being supposed Akkadian accounts of the destruction of the 
city of Ebla by King Naram-Sin. 

4) Eighty per-cent of the tablets consist of economic and commercial 
transactions. The rest consist of treaties (e.g., between Ebla and the king of 
Emar, the latter of whom married the daughter of the Eblan king), military 
reports (e.g., of a campaign against the king of Mari), religious texts (incantations, 
spells, descriptions of rites and sacrifices), and stories of the Creation and the 
Flood. One tablet contains a thousand-word Eblaic-Sumerian glossary which 
indicates how the Sumerian words are pronounced. Other tablets contain such 
Semitic names as Ab-ra-um (Abraham), E-sa-um (Esau), Sa-ulum (Saul), 
Da-iv-dam (David), Mi-ka-ilu (Michael), [b-rum (Eber), and 1s-ra-iu (Israel). 
Eblaite and Sumerian were apparently taught together in the Eblan schools, the 
latter as a learned language. 

It is important to note that these tablets do not represent the Royal Archives 
of Ebla, per se, but are rather a miscellaneous collection of material stored away 
in two rooms of the palace. If found intact, the Royal Archives could greatly 
exceed the tablets already found, both in number and importance. 
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5) The $o-called Empire of Ebla was a Canaanite political formation and it 
would appear from the texts that it was a third hitherto unsuspected, major 
power in the Middle East, competing with Egypt and Akkad for control of the 
many lesser states of Palestine and Syria at the end of the third millennium B. C. 

6) The tablets indicate that there reigned at Ebla a dynasty of six kings the 
most important of whom was Ebruum or [brium, who may possibly be the Eber 
of the Old Testament (Genesis 11:14). The king of Ebla was assisted by two 
ministers and a Council of Elders. The queen appears to have played a prominent 
role in Eblan affairs being listed second after the king. The Crown Prince of the 
realm received extensive training for rulership beginning as an ambassador to a 
Small city, then to a larger one, then as govemor of a large territory, then as king 
of a tributary state. Once sufficiently trained, he returned and gradually took 
over control of the administration. 
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Some known centers of urban civilization about 2400 B. C. 


7) Ebla imported — besides wine — gold, silver, bronze and copper and 
apparently processed these metals and then exported them to the other parts of 
the Middle East. Ebla also exported metals, textiles, marble, and timber to 
Hazor, Megiddo, Gaza, A La Siya (Alasiya, i.e. Cyprus), and to a city called 
Urusalima, which can only be Jerusalem. Commercial and military texts mention 
the names of some 100-150 cities with which Ebla had relations. 

8) Ebla, which had a population of some 260,000, appears to have been 
destroyed during an invasion by King Naram-Sin of Akkad supposedly in 2250 
B. C. (though it should be noted that there was more than one King Naram-Sin 
SO that this date may possibly be subject to revision). 

9) The discovery of the Ebla tablets is on a par with the discovery of the 
Ras-Shamra tablets at Ugarit by Claude Schaeffer in 1929 and of the Mari tablets 
by Andre Parrot in 1933. While it will take years before the entire collection of 
tablets is translated and edited, it is already clear that they should shed con- 
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Siderable light upon the origin of the Hebrews whose culture appears to have had 
more in common: with that of Ebla than it did with those of Egypt or 
Mesopotamia. Dr. Matthiae calls the finds at Tell-Mardikh a sensational dis- 
covery” and describes Eblan civilization as the background for that which pro- 
duced the Old Testament, i.e., that it reflects the conditions which existed in 
Syria and Palestine when the Hebrews first arrived upon the scene. 


10) The implications of the Ebla find for Velikovskian studies are less 
obvious at present but if it is possible to use them, like the Amarna correspond- 
ence, as a means of synchronizing the rulers and states of the period, then the 
discovery of chronological discrepancies and other anachronisms between the 
data on the tablets and the known *facts” of the history of the period may well 
Shake further the already fragile structure of the traditional chronology. 


Prof. Matthiae and Prof. Pettinato visited the United States in October and 
November of 1976. There, they addressed archaeologists and historians in St. 
Louis and later at Harvard, Yale, Columbia, and the Universities of Michigan and 


Chicago. 


R. H. Hewsen 


RECOMMENDED ADDITIONAL READING 
THE BIBLICAL ARCHAEOLOGY REVIEW, 11, 3 (Sept. 1976), pp. 36-37; Science News, 


8/21/76, pp. 117-118. For what we already know of *Ibla”, Cf. CAH (3rd ed.) I, pt. 2, pp. 
322-7 passim. 
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NOTICES 


*THE BONDS OF THE PAST” 


Velikovsky has been the subject of two major television documentaries in 
Canada and Britain: ©*Velikovsky: The Bonds of the Past,” produced by the 
Canadian Broadcasting Corporation; and **Worlds in Collision,” produced by the 
British Broadcasting Corporation. The Canadian film is now in world-wide dis- 
tribution, and serves as an excellent introduction to Velikovsky and his ideas. 


The distributors of **Velikovsky: The Bonds of the Past” are as follows: 


USA: Archive Flims Canada: City Films Ltd. 
770 Pin Oak Road 376 Wellington St. W. 
Pittsburgh, Pa. 15243 Toronto, Ont. MSV 1E3 
Tel. (412) 341-1827 Tel. (416) 869-1633 
Europe: Visual Programme Systems Australia: D. L. Taffner/Australia 
21 Great Titchfield St. P.O. Box 314 
London WIP 7AD, U.K. | Milsons Point, NSW 2061 
Tel. 01-580-6201 Australia 


Tel. 949-8710 


SF MM #.- 


THE SOCIETY FOR INTERDISCIPLINARY STUDIES has recently pub- 
lished the third issue of the S. [. S. Review. This particular issue is the largest yet 
and contains a wide variety of informative material. | 

The leadoff article by John Bimson — The Conquest of Canaan and the 
Revised Chronology” — tackles the vexing problem of Bronze Age site destruc- 
tion in Palestine. Among other things, the author suggests that the violent end 
of Middle Bronze Age cities **was caused not by Egyptian armies but by the 
attacks of the incoming Israelites under the leadership of Joshua. Their de- 
Struction is correctly to be dated not in the 16th century BC, as at present, but 
in the latter part of the 15th. With the fall of these cities, the MBA in Palestine 
comes to an end. The transition from Middle to Late Bronze Age therefore 
marks the arrival of the Israelites in Canaan.” 

Students of ancient history in general and the revised chronology in particular 
Should find this article highly provocative and an important contribution to our 
understanding of Canaanite archaeological problems. 


The $subject of *Aphrodite — The Moon or Venus?” now finds Peter James 
and Alfred de Grazia locked in a fascinating debate. De Grazia holds that 
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Aphrodite is to be identified with the Moon and disputes James earlier identi- 
fication of Aphrodite: with the planet Venus. Nevertheless, James res0lutely 
denies that Aphrodite had anything to do with the Moon and stands firm on his 
earlier position. It is probably fairly safe to say that the last word has not yet 
been heard on the matter. 


"Electrical processes are generally ignored by astronomers and yet they may 
Succeed in resolving many problems in astrophysics. The simple comparison of 
the effects of lightning on Earth with those of assumed discharges scaled up to 
Stellar and galactic levels demonstrates the value of this work. The benefits 
could be of reciprocal value to meteorotogists and astronomers.” With the 
preceding statement above the title, Eric Crew presents Part 3 of his stimulating 
discussion — Electricity in Astronomy”. 


Additional material includes a socio-philosophical article by R. G. A. Dolby 
on the Velikovsky affair and Velikovsky's methodological approach. In reading 
this article, one may come away with the feeling of 1950 deja vu and it can only 
be hoped that some of Dolby's vague generalizations and ©biased neutrality” 
will s0meday come back to haunt him. 


The S. /. S. Review also contains a *Forum” section, "Bookshelf”, and 
*Review Extra”. The latter is an important reprint of Dr. C. J. Ransom's list of 
Scientific claims supporting, but not acknowledging, Velikovsky. It first appeared 
in a 1972 COSMOS & CHRONOS Bulletin. 


Subscription and Associate Membership cost (which includes the 5. [. S. Re- 
view) is initially $16.00 annually and, presently, $12.00 thereafter. For further 
information, readers are encouraged to write to the SOCIETY FOR INTER- 
DISCIPLINARY STUDIES, c/o R. M. Amelan, 43 Manor Drive, Manchester 21 — 
ENGLAND. Subscriptions may be purchased directly from the latter. 
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THE BOOK CASE 


KRONOS wishes to draw reader attention to the following books 
which should prove of special interest: 


Publication Announcement 


THE AGE OF VELIKOVSKY 
By 


C. J. Ransom 
Phys1cist 
General Dynamics Corp. 
Fort Worth, Texas 


An up-to-date, well-documented, and highly readable discussion of 
the theories of Immanuel Velikovsky, as well as their reception by the 
Scientific and academic communities. Containing nine chapters and 
three appendices, Dr. Ransom's timely book covers a wide range of 
subjects. From cosmology through ancient history, dating methods, 
geology, collective amnesia, and the Velikovsky Affair,” the reader 
is taken on a well-guided tour of Immanuel Velikovsky's inter- 
disciplinary synthesis. 

Designed for the layman, student, and specialist alike, Dr. Ransom 
provides the first genuine textbook on Velikovsky and his work. 

The Age of Velikovsky should provide excellent reading for years 
to come and is highly recommended for classroom usage, in addition 
to individual purchase. 


Publisher: KRONOS Press in association with LAR Research and 
Publishing. 

Distributor: LAR Research and Publishing, P. O. Box 12807, Fort 
Worth, Texas 76116. 


Available about December 1, 1976. Hard cover only. About 300 
Pages. Indexed. $10.00 each (post paid). Pre-publication price is 
$8.00 up to January 1, 1977. 

For further information and orders, write to LAR Research & 
Publishing. 
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THE MORALITY OF NUCLEAR PLANNING?? 


A blunt, timely analysis of the dangers which are inherent in the 
present methods of projecting limits of nuclear safety. 

This volume is based on the data- which have become available 
during the Information Explosion 1950-1975. 

Addressed to the layman, as-well as to the professional scientist, 
here is a challenge that requires attention and action. 


Publisher: KRONOS Press, Glassboro, N. J. 08028. 
Distributor: RadSafety Associates, P. O. Box 452, Hinsdale, IIl. 60521. 


Available for immediate delivery. Soft cover only; 128 pages. 
Indexed. $5.00 each (post paid). 
For further information and orders, write to RadSafety Associates. 


THE UNCLASSIFIED 
RESIDUUM 


OF WHICH 


WILLIAM JAMES WROTE: 


"ROUND ABOUT THE ACCREDITED AND ORDERLY FACTS OF EVERY SCIENCE THERE EVER 
FLOATS A SORT OF DUST-CLOUD OF EXCEPTIONAL OBSERVATIONS, OF OCCURRENCES 
MINUTE AND IRREGULAR AND SELDOM MET WITH, WHICH IT ALWAYS PROVES MORE EASY 
TO IGNORE THAN TO ATTEND TO... . . ANYONE WILL RENOVATE HIS SCIENCE WHO WILL 
STEADILY LOOK AFTER THE IRREGULAR PHENOMENA. AND WHEN THE SCIENCE IS RENEW- 
ED, ITS NEW FORMULAS OFTEN HAVE MORE OF THE VOICE OF THE EXCEPTIONS IN THEM 
THAN OF WHAT WERE SUPPOSED TO BE THE RULES.” 


In Support of William James, the Sourcebook 
Project collects and organizes our heritage 
of Scientific anomalies. We have analyzed 
all 260+ volumes of Nature plus hundreds 
of volumes of Science, Scientific American, 
American Naturalist, American Antiquarian, 
Meteorological Magazine, and many other 
Scientific journals. The result is an incom- 
parable treasurehouse of curious and fas- 
cinating data, mostly eye-witness accounts 
of strange phenomena and discoveries from 
the last 200 years. 


We reprint these reports in Sourcebooks of 
about 280 pages each; one Series for each 
major branch of knowledge. The $ource- 
books are published as handsome, $specially 
printed ringbinders to which owners can add 
notes and new reports as they are published. 
The Sourcebooks promote no Specific theory 
of the cosmos, but they may change your 
world-view for they are redolent of mysteries 
unsolved and lands untrodden. 


SOME COMMENTS FROM REVIEWS 


"Every library Should have a copy; it stirs 
thinking and inquiry."' Choice 


"At the price it is excellent value for enter- 
tainment alone; there is also the -added 
bonus that such a collection must include 
Something which will become 'reputable' in 
the near future.” Nature 


SEVEN SOURCEBOOKS 
NOW AVAILABLE 


STRANGE UNIVERSE, 
Vol. A1, 1975, 279 pp., $7.95. 


Sampler of Article Titles: SWIFT'S FORE- 
CAST OF MARS' SATELLITES»»»VUL- 
CAN AND BODE'S LAW +++» HUTH'S 
"MOVING STAR” OF 1801-2+ ++» THE SUP- 
POSED PLANET VULCAN+»+»+*AN UNEX- 
PLAINED OBSERVATION+++- BRILLIANT 
OBJECT SEEN NEAR THE SUN ++» 
LIGHTNING-LIKE PHENOMENA ON THE 
MOON ++ +»SIGNALS FROM MARS» +» «SUN- 
SPOTS AND THE PLANETS 


STRANGE LIFE 
Vol. B1, 1976, 287 pp., $7.95 


Sampler of Article Titles: CHINESE AC- 
COUNTS OF THE MAMMOTH ++» »-WATER 
MONSTERS OF THE AMERICAN AB- 
ORIGINES* -» GIANT SNAKES* *PHENO- 
MENAL FOOTPRINTS IN SNOW+*+**ANT 
BUTTER***»WOLF CHILDREN+++-»WAR 
NEUROSES AND MIRACLE CURES++*+*A 
CAT CONCLAVE**BATTLE OF RAVENS 
«*PORCUPINE MEN»+**RAINING TREES 


** A NEW UNDERGROUND MONSTER* ** 
THE SEA SERPENT**+*THE LOCH NESS 
'MONSTER' 


STRANGE PLANET, 
Vol. E1, 1975, 283 pp., $7.95. 


Sampler of Article Titles: THE GREAT 
DINOSAUR DISASTER +«+»» THE MAM- 
MOTH AND THE FLOOD ++» A TOAD IN 
THE SOLID ROCK+++LEGENDARY IS- 
LANDS OF THE NORTH ATLANTIC+»+»+A 
DRY QUICKSAND ++»+» MYSTERY IM- 
PRINTS STUMP GEOLOGISTS»+»+WHY 
THE ROCKS RING «++ THE SINGING 
BEACH OF MANCHESTER, MASS. 


SOA ul ta 


"THE OLD MAN OF THE MOUNTAINS” 
WYOMING TERRITORY 


STRANGE PHENOMENA, 
Vol. G1, 1974, 277 pp., $7.95. 


Sampler of Article Titles: THE LUMINOUS 
PORTENTS OF EARTHQUAKES+++BALL 
LIGHTNING» +»+»#THE ANDES GLOW+*+» 
LIGHTNING FROM A CLOUDLESS SKY 
+++» TEXAS GHOST LIGHT +++ LUMINOUS 
WHEELS PUZZLE SEAMEN+++THE BAR- 
ISAL GUNS AND SIMILAR SOUNDS+»++ 
YELLOWSTONE LAKE WHISPERS 


STRANGE PHENOMENA 
Vol. G2, 1974, 264 pp., $7.95 


Sampler of Article Titles: THE FATA 
MORGANA OF THE STRAITS OF MES- 
SINA+» « «SHOWER OF FISH+ +» «THUNDER- 
BOLTS ++ HOW EARTHQUAKES AFFECT 
ANIMALS »»» MISTPOUFFERS IN THE 
PHILIPPINES*#++=SOUND OF THE AU- 
RORA+++EXPLOSIVE HAIL 


STRANGE ARTIFACTS, 
Vol. M1, 1974, 262 pp., $7.95. 


Sampler of Article Titles: THE PRE- 
ADAMITE TRACK +++ CUP-MARKS »++ 
EASTER ISLAND+#++AN ANCIENT RO- 
MAN SETTLEMENT IN AMERICA?=»++ 
THE MEXICAN MESSIAH+»++ ANCIENT 
CANALS IN-NEVADA#+++OBSERVATIONS 
ON THE VITRIFIED WALLS IN SCOT- 
LAND#* «+ THE SECRET OF STONEHENGE 


STRANGE ARTIFACTS 
Vol. M2, 1976, 287 pp., $7.95 


Sampler of Article Titles: HUMAN SKELE- 
TONS WITH 36 TEETH***THE ANCIENT 
INSCRIPTION ON A WALL AT CHATATA, 
TENNESSEE+#»»GIANTS AND DWARFS 
++» DIMINUTIVE FLINT IMPLEMENTS*+ 
+CARTHAGINIAN LENSES+ «THE PROB- 
LEM OF THE RHODESIAN RUINS +++ AN- 
CIENT WORKS IN NEW YORK « »+MAY AN 
ROADS+*#++"'THE SPANISH DIGGINGS''* 
»+» THE "GREAT WALL OF PERU” 


ORDER BLANK 


WILLIAM R. CORLISS 

THE SOURCEBOOK PROJECT 
BOX 107E 

GLENARM, MD. 21057 


STRANGE UNIVERSE $7.95 []: 
Vol. Al : 
STRANGE LIFE $7.95 [) 
Vol. B1 

STRANGE PLANET $795 [): 
Vol. E1 

STRANGE PHENOMENA $7.95 CL 


Vol. G1 


STRANGE PHENOMENA $7.95. 
Vol. G2 


STRANGE ARTIFACTS $7.95 
Vol. M1 


STRANGE ARTIFACTS $7.95 (] 
Vol. M2 


Any four Sourcebooks $29.00 (_) 
Each additional volume $7.00 (_] 
All Seven Sourcebooks $50.00 = 


| 


Please Send the books indicated above. ' © 
enclose $ . (Maryland resi- ; 
dents add Sales tax.) All books postpaid. : 


Name 
Address 


Coming Soon from Doubleday . . . 


Immanuel Velikovsky's PEOPLES OF THE SEA — 
Vol. IV in the Ages in Chaos Series. Ask for it in your local 


bookstore or library; or write to Doubleday & Co., Garden 
CRY, N..Y.-11535. 


The Hot-Blooded Dinosaurs by Adrian J. Desmond. Available from 
The Dial Press, New York, N. Y.; 238 pages plus index. In hard 
cover only. $12.95. ©A Revolution in Palaeontology” — highly 
recommended. 


The Sirius Mystery by Robert K. G. Temple. Available from St. 
Martin's Press, Inc., 175 Fifth Ave., New York, N. Y. 10010. In hard 
cover only. $10.95. The latest and one of the best of the many books 
to deal with the question: Has the Earth, some time in the past, been 
visited by intelligent beings from another world. In this case, the 
region of the star Sirius comes under scrutiny. | 


Forecasts, Famines and Freezes by John Gribbin (co-author of The 
Jupiter Effect) In hard cover only. Publisher's price is $9.95. 
Among the discoveries revealed by the author are: 1) One Ice Age 
developed in less than 100 years; 2) There were at least Ten Ice Ages. 


Disaster and the Millennium by Michael Barkun. Available in hard 
cover- from Yale University Press. The subject of Millenarianism 1s 
discussed in great detail. As we approach the year 2000, this book 


takes on added significance. 


Before Civilization by Colin Renfrew. Available from Altred A. 
| Knopf, New York, N. Y. The book that provoked an archaeological 
revolution regarding the monuments of Northern Europe and their 
relationship to the earliest structures of the Mediterranean world. 
Important for the study of radiocarbon dating as well. 


For an excellent and provocative fictional account of man- 
kind's first contact with extra-terrestrial aliens, the reader 
is encouraged to see Arthur Clarke's award-winning novel — 
Rendezvous with Rama. Available in hard cover and 
paperback. The end of the story should leave one gasping. 


Letters... 


MARS AND THE SEARCH FOR LIFE 


To the Editor: 


Week after week bears witness to a constant, accelerated and undoubtedly 
most often deliberate decline on the part of the *acceptable” sector of the 
Scientific community on the is$uance of true and sensible information to the 
public. As a classic example are the planetary probes of 1973-1976 which re- 
iterate the same facts that they already had validated by the probes of the 
1960's. Points of especial ridiculousness are the rediscovery of the 10th moon 
of Saturn, known before the 20th Century, and other more recent finds” that 
Earth was much hotter internally — as well as at the surface — in prehistoric 
times (which first of all had been already known for centuries, besides being a 
foregone conclusion, since Earth began as an exceedingly hot ball of gases in its 
primeval state of formation). The list is endless. 


Yet there are certain individuals who do seek the truth in science and who 
can reach intelligent conclusions through evaluation of facts, such as Immanuel 
Velikovsky had done in theorizing the tremendous magnetic fluxes of Jupiter, 
which has now been proven, the great heat of the young planet Venus, which has 
now been proven, the presence of argon on Mars, which has now been proven — 
all years before any space probes were sent to these destinations to relay this 
data. With the latest Viking probe to Mars discovering that this planet contains 
much more oxygen and water than the so-called authorities on planetary 
Studies had imagined, it is a calculable certainty that the -experts, if they are 
true to form, will alter their statements and assign themselves the credit of 
always having known of the greater presence of these substances on Mars. And 
the public will not challenge it because the attention and memory spans of most 
people are s0 pathetically short. 


Another tendency of NASA and related government-sponsored projects is to 
drag out a job forever and a day” to perpetuate themselves in a making-money 
enterprise. Viking I lander set down on the Chryse plain desert, and Viking Il 
alighted at the edge of the polar cap. Why in the world, the average person with 
average intelligence would ask, didn't they set down in or near the green belts of 
moderate latitudes? — to which NASA would probably counter, tongue in 
cheek”, with *Well, we thought it would be too risky to attempt to land a 
probe in that area for fear it might be smashed against sharp objects.” Yet 
does not anyone consider that it is far better to take a chance and land in a 
Sensible area than to always head for the supposedly safe remote locations 
where chances for organic life would be practically non-existent in the first 
place, as the gathered expert” information would seem to indicate? Even 
right here on Earth, if extra-terrestrial beings sent probes to our planet and 
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landed one vehicle in the arid, barren Sahara Desert, and the other one near the 


polar ice cap, the chances for picking up organic life would be scarce indeed, but 
the probability and propensity does exist. 


During the years 1947-1950, my father discussed with his friend Albert 
Einstein many stimulating and explorative topics, one of them being the existence 
of life evolution on Mars. It has been stated time and time again that the en- 
vironment of Mars is too hostile for organic matter, what with the lack of 
moilsture, the absence of a substantial magnetic field and the extremely rari- 
tied atmosphere to shield off ultraviolet and other deadly short wave radiation 
from the Sun, plus the intense cold. Since it has already been proven that the 
established scientific community has been wrong about the magnetic field of 
Jupiter, the presence of oxygen and water on Mars, and $0 on, then these other 
expert” conclusions have a great chance of also being untrue. As Dr. Einstein 
and my father discussed, life on Mars can exist in the green belt areas. Atmo- 
Spheric pressure can be substantially greater in low-lying valleys of this area, held 
in close to the planet by a correspondingly low-lying magnetic field. Oxygen in 
Sufficient amounts could be produced by vegetation in that area to support a 
corresponding environmental form of animal quadruped. And these quadrupeds 
can be protected from the intense cold through special adaptations. Charles 
Darwin discussed the amazing ways in which organisms adapt to their environ- 
ment, and also Dr. Velikovsky spoke at some length of changes in organisms in 
adapting to higher radiation levels. My father and Albert Einstein considered 
that the quadrupeds can $shield themselves from the low temperatures through 
adaptation by evolution, in that they could have first of all a unique type of 
blood system similar to recently researched type of life known as an ice fish and 
ice cod that reside in the icy cold Antarctic waters. These fishes were found to 
have high levels of glycoprotein in their blood, making it basically OH in nature, 
which could therefore act as a sort of antifreeze. The outer body layers of the 
quadruped could be very heavily insulated with fats and highly unsaturated 
fatty oils, with sweat glands that extend downward for over an inch or more, 
therefore forming a maze whereby the skin can be fed with nourishment carried 
by a multitude of lymph and sweat glands which lead gradually, layer by layer, 
to the surface. In this way the heat would. be retained for a much longer period 
of time within the quadruped's body. In cases of extreme cold the sweat glands 
would be able to close off entirely, thus allowing no cold to penetrate through 
the fatty layers; the skin surface would just be asleep. And of course the quad- 
rupeds can retreat into classical hibernation caves during the Mars winter of 


cruel cold. 


Vegetation could have evolved in just as amazing a way. Instead of frail-leat 
structures, these plants might very well be tube-like, with yet another OH based 
plant fluid inside the Stems, the next layer consisting of a pithy type of sub- 
Stance, finally ending in a hard and glass-like outer coating to serve as further 
insulation. The quadrupeds could crack these stem plants open to consume the 
Soft pulp and fluids inside. And as cacti in our own deserts on Earth store water 
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and these cacti, plus' other types of Earth plants, do send tap roots down a 
hundred feet or so to seek subterranean sources of moisture, so too can these 
plants of Mars, and even more $0 through the natural law of adaptation of all 


Species to environment. 


This I write to you at KRONOS because I have found that your publication is 
one of the very few that takes an interest in science for the sake of truth and is 
not wary of exploring the possibilities of new and unexplored frontiers in 


knowledge. 


Very truly yours, 


(Signed) Gail C. Proctor 
Yonkers, N. Y. 


CONTRIBUTORS 


Robert W. Bass (Ph.D., Johns Hopkins), Rhodes Scholar, took his doctorate in 1955 under 
the late Aurel Wintner — then the world's leading authority on celestial mechanics. 
He undertook three years of post-doctoral research in non-linear mechanics at 
Princeton under National Medal of Science winner, Solomon Lefschetz. In the late 
Fifties he developed a new principle in celestial mechanics which not only gives a 
dynamical explanation for Bode's law but, as chown in 1972 by M. Ovenden, predicts 
current planetary distances with an average inaccuracy of less than one percent. 
Currently Dr. Bass is Professor of Physics and Astronomy, Brigham Young 
University. 


John V. Myers (Ph.D., Univ. of North Carolina). A specialist in Romance Philology, the late 
Dr. Myers was formerly Chairman of the Foreign Language Dept., Union Univ. He 
was also the author of *Jehan de Lanson, chanson de geste of the 13th century,” 
published in Studies in the Romance Languages and Literatures. Additionally, Dr. 
Myers had been a fellow in Arthurian literature — Medieval and Renaissance 
Institute, Univ. of North Carolina. 


A. Mann Paterson (Ph.D.; SUN Y-Buffalo); Dr. Paterson is Professor of Philosophy at SUNY- 
College, Buffalo and is the author of The Infinite Worlds of Giordano Bruno and 
Francis Bacon and Socialized Science. Professor Paterson has also contributed to the 
journal Pensee and the book Velikovsky Reconsidered. 


Lynn E. Rose (Ph.D., Univ. of Pa.); Dr. Rose is Professor of Philosophy at SUNY-Buffalo 
and has authored a book on Aristotle as well as a variety of articles in several 
Scholarly journals. Professor Rose has been an associate editor for Pensee and an 
editorial consultant for the Journal of the History of Philosophy. He is also a major 
contributor to Velikovsky Reconsidered. 


Raymond C. Vaughan (B.S., SUNY-Empire State College); Mr. Vaughan is presently work- 
- ing in the Research and Development Dept. of Graphic Controls Corp., Buffalo. He 
has contributed to the journal Pensee and the book Velikovsky Reconsidered. 


S. K. Vsekhsvyatskii, Professor Vsekhsvyatskii is presently the head of the faculty of 
astronomy at the University of Kiev. He has published numerous scholarly articles 
over the past twenty years dealing with the cosmogony of the various small bodies of 
the solar system. Prof. Vsekhsvyatskii contributed a paper titled Indications of the 
Eruptive Evolution of Planetary Bodies” at the 1974 international symposilum — 

Velikovsky and the Recent History of the Solar System — which was read in absentia 


September 29, 1976 


Dear Professor Greenberg: 


I offer you my congratulations for having Succeeded in creating a 
quarterly journal in interdisciplinary synthesis, an open .arena for 
discussion and elaboration on the themes first elucidated in my 
books and articles. | 

When Pensee {1972-1974) completed the planned ten issues on the 
theme *Velikovsky Reconsidered ”, I made it clear that I would not 
continue my cooperation as a regular contributor, not only because 
of a lack of time, but also because of disagreement with certain 
aspects of their editorial policy. 

A new journal was created by you that will, I believe, because of the 
vigor of conviction that it expresses, reach, as time passes, a wide 
circulation, especially on college campuses and among independently- 
thinking people. 


I intend to provide you with contributions of mine on a regular basis. 


I send you ten s$ubscriptions for your magazine, $0 that I can make 
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